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OF THE 


RoyAL Society of Lonpon, 


GENTLEMEN, 

Ki ra iG N Attempt to excite in 
On 15 Mankind a general | Defire 
(or es of fearching into the Won- 
e223 ders of NatTuRE, will, I 
poral myéelf, be accepted ‘ie 
ably by You, whofe Endeavours for 
the Advancement of Natural Know-. 
ledge, according to the Purpofe of 


your Inftitution, are efteemed by all . 
the World. 


Beas It 


i DE DICATION. nee 
It is fomething more than an hun- 
dred and twenty Years fince the M1- 
cRoscope was -happily invented ; 
and to the valuable Difcoveries bane 
‘thereby, we ftand indebted, as the 
following Sheets will fhew, es a great 
part of cur prefent Philofophy. In_ 
fuch a Length of Time, it is however 
probable, many more Advantages 
might have been reaped from it, had 
not fome Difficulties and Difcourage- 
ments prevented its general Ufe. 
At the Beginning it was confined 
to very few ; who, making a Secret — 
eT Ob Le, engesvanee all they could to 
‘keep it to themfelves; and, when it 
became a little more publick, the 
Price was fixt fo high, that the moft 
Curious and Induftricus, who have 
“not always the greateft Share of 
“Money, could not conveniently get 
Sat it. “OF late “Years;/“indeed, Sthe 
Expence has been much lefs ; but 
_ > then new Difcouragements Rave fart 
ed up from ie and Prejudice. 


“+ | For 


DEDICATION. iil 
For Many h have been fr ‘ighted from. 
the Ufe of it, by imagining it re- 
quired great Skill in Optics, and 
abundance of other Learning, to. 
comprehend it to any Purpofe : 
whereas nothing i is really needful but 
good Glaffes, good Eyes, a little 
Se actice, and a common Underftand- 
ing, to diftinguith what is feen; and 
a Love of Truth, to give a faithful 
Account thereof. Others have con- 
fidered it as a meer Play-thing, a 
Matter of Amufement and Fancy 
only, that raifes our Wonder for a 
Moment, but is of no farther Ser- 
vice: which Miftake they have fall- 
_en into, from being unacquainted 
with any Principles whereby to form 
a right Judgment of what they fee. 
Many, again, have laid the Micro- 
{cope afide, after a little Ule, for 
want of knowing what. Objects to 
examine, where to find, how to 
_prepare, and in what manner to ap- 
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ply them. The Trouble of manag- 
ing it has alfo frighted fome. . 
But we are now fo fortunate as to” 
have this Inftrument greatly improv- 
ed amongft ourfelves, the Apparatus 
made much eafier as well as more 
ufeful, and the Price confiderably 
reduced. The Solar or Camera O6- 
fcura Microfcope, and the Micro- 
{cope for viewing Objects that have 
no Tranfparency, by throwing a 
ftrong reflected Light upon them, are 
alfo new Inventions, from whence 
great Things may be expected. 
Nothing therefore is now want- 
ing, but a general Inclination to 
employ thefe Inftruments, for a far- 
ther Difcovery of the Minute Won- © 
_ ders of the Creation ; which may not, 
perhaps, improve our Knowledge 
lefs than the grander Parts thereof. 
Bears, Tigers, Lions, Crocodiles and 
- Whales, Oaks and Cedars, Seas and 
Mountains, Comets, Stars, Worlds 
and Suns, are the CapiTAts in 
| Nature's 
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Nature’s mighty Volume, and of 
them we fhould not be ignorant: . 
but whoever would read there with 
Underftanding, muft make himfeif 
Matter of the “ele Letiers likewife, 
which occur a thoufand times more 
frequently, and, if he does not know 
them, will ftop him fhort at every 
Syllable. 

_ The likelieft Method of difcover- 
ing Truth, is, by the Experiments of 
Many upon the fame Subject; and 
the moft probable Way of engaging 
- People in fuch Experiments, 1s, by 
rendering them eafy, intelligible and 
pleafant. To effect this is my En- 
deavour in the following Treatife, 
which may ferve as the Reprefenta- 
tion of an Object for the Inftrument 
J am recommending ; fmall, indeed, 
and feemingly cf no Confequence ; 
but what, upon Examination, will 
be found, perhaps, to contain as 
many ufeful Parts as thofe that are 
- much bulkier: for, to drop the Allu- 
A : {ion 


yi . SDE DICAT TON: 
fion here, Iam certain, that with 
half the Pains I could have made i 
twice as large. 

Think me not fo pe ir aeaiy to . 
dream of infirudting you, in Matters — 
you are much bettey acquainted with 
than Ican pretend to’be ; “but give 
me leave’ to requett the f avour of 
your Concurrence, ‘in my. Defire of 
explaining, to thofe that are igno- — 
rant, a Science that may prove of the 
ann eminent Service towards the 
Advancement of True Knowledge, 
and in which every body that has 
Inclination and Opportunity may be 
able to do fomething. - 

Excufe my Miftakes, forgive =} 
detaining you thus long, and penn 
‘me the Henour to be, with all poflt- 
“ble Refpe& and Veneration, Per < 
GENTLEMEN, est aac 


° x 
¥ eT 


Your moft Obedient ad 
and devoted Humble Servant, 


sia flenry B aker. 
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Fa) N this inquifitive Age, when. the 
WNy iantd Defire of Knowledge has {pread 
itfelf far and wide, and we fit not 
down contented, as, heretofore, 
with the Opinions of ancient 
‘Times, but refolve to examine for Ourfelves, 
and judge from our own Experience ; it 
‘may not, perhaps, prove unacceptable to point 
ne fome proper Subjects. of Enquiry. 


IWhe:Works-of Nature are the only Source 
of true Knowledge, and the Study of them 
the moft noble Employment of the Mind of 
Man. Every Part of the Creation demands 
‘his Attention, and proclaims the Power and 
‘Wifdom. of «its Almighty Author,. The 
dmalleft Seed, the minuteft Infect {hews the 
Skill 
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Skill of Providence in the Aptnefs of its Con- 
trivance for the Purpofes it is to ferve, and 
difplays an Elegance of Beauty beyond the 
utmoft Stretch of Art. 


The Wife in all Ages have been fenfible 
of this Truth ; and, as far as they were able, 
have ftudied and enquired into the Recefles 
' of Nature ; but for want of proper Helps 
have frequently been miftaken. As certain 
Principles muft firft be learned e’er we can 
become Mafters of any Science, fo in the 
School of Nature, we muft begin with the 
Minutia, the {malleft and moft uncom- 
pounded Parts, e’er we can underftand the 
Jarger and more confiderable. 


The Ancients, having only their naked 
Eyes to truft to, were uncapable of any 
ereat Difcoveries of this fort: but we are fo 
happy, that, by the Help of Glafies, we can 
diftinguifh and examine Objects many thon- 
fands of times lefs than what the tharpeft 
_ Eye, unaffifted, can difcern.. In fhort, Mi- 
croscopes furnifh us as it were with a 
new Senfe, unfold the amazing Operations 
of Nature, and prefent us with Wonders un- 
thought of by former Ages, 


Who, a thoufand Years ago, would have 
imagined it poflible to diftinguifh Myriads 
of 
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of living Creatures in a fingle Drop of Wa- 
ter? Or, that the Purple Tide of Life, and 
even the Globules of the Blood fhould be 
feen diftinGly, rolling thro’ Veins and Arte- 
ries fmaller than the fineft Hair? That Mil- 
lions of Millions of Animalcules fhould be 
difcovered in the Semen Mafculinum of all 
Creatures ? That not only the exterior Form, 
but even the internal Stru€ture of the Bow- 
els, and the Motion of the Fluids in a Gat 
or Loufe, fhould be render’d Objects of Sight? 
Or, that numberlefs Species of Creatures 
fhould be made vifible, tho’ fo minute, that 
a Million of them are lefs than a Grain of 
Sand? 


Thefe are noble Difcoveries, whereon a 
new Philofophy has been raifed, that enlar- 
ges the Capacity of the human Soul, and 
furnifhes a more juft and fublime Idea than 
Mankind had before, of the Grandeur and 
Magnificence of Nature, and the infinite 
~ ‘Power, Wifdom, and Goodnefs of ‘Nature’s 
Almighty Parent. 


That Man is ‘certainly the happieft, who 
is able to find out the greateft Number: of 
reafonable and ufeful Amufements, eafily 
attainable and within his Power: and, if fo, 
he that is delighted with the Works of Na- 
‘ture, and makes them his Study, muft un- 

doubtedly 
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doubtedly be happy; fince every Animal, 
Flower, Fruit, or Infect, nay, almoft every 


Particle of Matter, affords him an Enter- 
_tainment. Such a Man never can feel his 
Time hang heavy on his Hands, or be weary 


of himfelf, for want of knowing how to 
employ his Thoughts : _each Garden or Field 


is to him a Cabinet of Curiofities, every one 


_of which he longs to examine fully ; and 
be confiders the whole Univerfe as a Maga- 
‘zine of Wonders, which infinite Ages are 
-{carce fufficient to contemplate and admire 


encugh. 


The Invention of Grasses has brought 
under our Examination the two Extreams of 
the-Creation, if I may be allowed to.call 
them fo, which were out of the Reach of 
former Ages : I mean, thofe vaft and diftant 
Bodies of ourSyftem,theSun and PLANETS; 
whofe Dimenfions, Diftances, Motions, Re- 


_ . gularity and Order, we are become acquaint- 


ed with by the Help of TELEscopes, and 
thofe exceedingly minute, and to them in- 
vifible, and unknown, (though every where . 


-at hand). Species. of Animals, Plants, .€c. 


a 


‘ae 


- 


which the Microscope has difcovered to 
us, Ileave the TELEscoPe to others, who 
are better able to do it Juftice: my Intent 
in this Difcourfe is to treat. of the Micro- 
SCOPE, . and. encourage its more, general Ufe, 


by 
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by thewing the Pleafure and tiie cuon it 


can afford us. 


- Mr. Boyte fays, in his Difcourte of the 
 Ujfefulnefs of Experimental Philofophy, that 
his Wonder dwells not fo much on Nature’s 
Clocks as on her Watches ; and, indeed, up- 
on comparing the Structure of a Mrte with 
that of an Elephant, I believe we fhall con- 
cur in the fame Opinion. The Largenefs 
and Strength of the One may ftrike us with 
_ Wonder and Terror, but we fhall find our- 
felves quite loft in Amazement, if we atten- 
tively examine the feveral minute Parts of 
the Other, For the Mite has more Limbs 
than the Elephant, each of which is furnifh- 
ed with Veins and Arteries, Nerves, Mufcles, 
Tendons and Bones: it has Eyes, a Mouth, 
and a Probofcis too (as well as the Elephant) 
to take in. its Food; it has a Stomach to 
_ digeft it, and Inteftines to carry off what is 
not retained for Nourifhment.: it has an 
Heart to propel the Circulation of its Blood, 

a Brain to fupply Nerves every where, and 
Parts of Generation as perfeét as the lareett 
Animal. Let us now ftop, look back, and 
confider, as far.as our Abilities can reach, 
the exceffive Minutenefs of all thefe Parts; 
and if we find them fo furprizing and be- 
_ yond our Ideas, what fhall we fay of thofe | 


te ‘Species of Animaleules, to whom a 
wt i Mite: 
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Mite itfelf, in Size, is as it were an Ele« 
phant? - : 


.All thefe, and numberlefs Wonders more, © 
the Microscope can exhibit to us. I thall 
_ therefore proceed to defcribe this noble In- 
vention, fhew how far it is improved at pre- - 
fent, give a brief Account of what Difcove- 
ries have been made, and point out fome 
Objects for the Curious to examine by it. 
In doing this, I fhall avoid as much as poffi- 
ble all Affeétation of Learning, or Expreffi- 
ons that are not in common Speech, being 
defirous that every body may underftand me. 
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Of Mtcroscopzs iz General. 


[ea Y MicroscoPes we are under= 
mi ftood to mean, Inffruments of | 
whatever Structure or Contri- 

filged| vance, that can make mall Ob- 

phe jects appear larger than they do 

to the naked Eye. re 

'» This is effected by Glaffes formed con- 

vex, we | | 

toe | Bo When 


2 Of Micrascopes in General. 


When only one fuch convex Glafs of | 
* Tens is ufed for this intent, the Inftrument 


‘it is fixt in, however fafhioned, is called a 


» 


Single Microfcope : : but if two or more 


Glaffes are imployed, conjointly, to magni- 


fy Obje&s more, it is then called a Double 
or Compound Microfcope. 

One remarkable Difference in the Effect 
of thefe two Inftruments is, that an Object 
view:d. through. a. fingle. convex Glafs, .ap- 
pears magnified, in the fame Pofition | exaGly 
as when feen by the naked Eye; but when 
view’d through a Double Microfcope, com- 

ofed of three convex Glaffes, all Parts of it 
Rachie inverted :* that is, the Top of the 
Object appears at Bottom, the Right-fide on 
the. Left; -and.every Part.in the Place moft 
oppofite to its natural and true Pofition : 
The Lights and Shades being alfo inverted, 
the finking pasts appear to-rife,. and the rifing 
parts to fink’in. 

‘To what Accident, to what Country,.. or 
to’ whom: we are “obliged for the Invention 


‘n* The Word Let “eed Senigess b {mall Glafs i in. a 
of a Lentil; but is extended to any Optic Glafs not very 
thick, Which either ‘collects the Rays of Light into a Point 
in: their Paffage thro’ tit; or difperfes them apart, according 
to the Laws of Refradtions If convex.on both Sides, it is 
called a Convex Lens + ‘but if one Side be- ‘flat, a Plano- 
Convex : If concave on both Sides, it is termed a Concave 
Lens); if flaton one fide, a Pfano-Concave; if convex on 
one Side and concave on the Other, a Convexo-Concave, or 
Conca: Convex. 

f of 


Of Microscopns in General. 
of Microfcopes, is not in me to determine: 
the Honour has been given by, fome. to 
DREBBEL a Dutchman, by others..to Fon- 
TANA. 2 Neapolitan, iene by. others. {till to 
different People., The. firft Appearance ' of 
them however was about ‘the Year 16215 
fince when they. have. been 1 JBBFONIN down 
to. the prefent ‘Time.’ 

As my Defire.is,, to make pes fenfible 
of .the Pleafure and Information the Micro- 
fcope can afford, . and. inftrué them how to 
manage and. underitand i it, rather than how 
to make it, I thall take up none of their 
Time with the Manner of melting; .grind- 
ing, polihing, or fetting of Glaffes; a Work 
very | few of my Readers will ever. trouble 
themfelves about, But, inftead thereof, I 
‘fhall. endeavour, with ‘all the Brevity and 
Clearnefs I am able, to explain the Effects 
of Glafles on the Sight, and lead them gra- 
dually into the Nature, Ufes, and magnify- 
ing Powers of Microfcopes, 

When Objects are feen through a perfectly 
flat Glas, the Rays of Light pafs through 
it, from them to the Eye, in a {trait Direc- 
tion, and parallel to each other; and, con- 
fequently, the Objects appear very | little either 
diminifhed, or enlarged, or-nearer, or farther 
off, than to the naked Eye.. But if the 
Glas they are feen, through. has any Degree 
of Convexity, the Rays of Light are, direct- 
¢d from the Circumference towards the 

oe Center, 
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Center, in an Angle proportionable to the 
Convexity of the Glafs, and meet in a Point, 
at a greater or lefs Diftance from the Glafs, 
as it is lefs or more convex. ‘This Point, 
where the Rays meet, is called the Focus ; 
and this Focus is nearer or farther off, ac- 
cording to the Convexity of the Glafs: for 
as a little Convexity throws it to a confi- 
derable Diftance, when the Convexity is 
much, the Focus is very near. Its magnt- 
fying Power is alfo in the fame Proportion 
to the Convexity: for as a flat Glafs mag- 
nifies fcarce at all, the lefs a Glafs departs 
from Flatnefs, the lefs of courfe it magnifies ; — 
and the more it approaches towards a glo- 
bular Figure, the nearer its Focus is, and 
the more its magnifying Power. : 
People’s different Length of Sight decendh 
on the fame Principle, and-arifes from a 
more or lefs Convexity of the Cornea and 
Cryftalline Humour of the Eye: the rounder — 
thefe are, the nearer will the Focus or Point 
of meeting Rays be, and the nearer an Ob- 
ject mult, be brought to fee it well. The 
Cafe of fhort-fighted People is only an over 
Roundnefs of the Eye, which makes a very 
near Focus; and that of old People is a 
finking or flattening of the Eye, whereby 
‘the Focus is thrown to a great Diftance : 
fo that the former may properly be called 
Eyes of too fhort, and the latter Eyes of too 
‘long a Focus, Hence too, the Remedy i 
ane the 
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the laft is a convex Glafs, to fupply the 
Want of Convexity in the Eye itfelf, and 
bring the Rays to a fhorter Focus; whereas 
a concave Glafs is needful for the firft, to 
{catter the Rays, and prevent their coming 
to a Point too foon. 

_ Nothing is more common than to obferve 
old People holding Objects they would exa- 
mine at a great Diftance from them, for 
the Reafon above-mentioned ; and every 
body knows, fhort-fighted People cannot 
diftinguifth any thing without bringing it 
very near their Eyes. Both Extremes are 
inconvenient; but thofe whofe Eyes are flat 
~ by Age, fhould remember with Satisfaction, 
that they have enjoy’d the Pleafure of them 
for many Years; and the Short-fighted may 
comfort themfelves, that they can diftin- 
guifh much fmaller Objects than long- 
fighted People: for the Object is magnify’d 
in Proportion to. the Roundnefs of the Eye 
and the Nearnefs of the Focus, and confe- 
quently appears four times as big:to an Eye 
whofe Focus is but four Inches off, as it 
does to one whofe focal Diftance is at cight 
Inches. They have alfo this farther Advan- 
tage, that Age improves their Eyes, by the 
fame Means it impairs other People’s, that 
is, by making them more flat. . 
The nearer any Object can be brought to 
the Eye, the larger will be the Angle under 
which it appears, and the more it will be 
| cee 
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macnified, “ Now, that Diftance' fiom the 
naked Eye, where the generality of People 
are fuppofed to {ee finall Objeéts bet, is, at 
about eight Inches ; confequently, when fuck 
| Objects are brought néatér than eisht Inches, 
(fuppofe to fix) they'll become lef difting ; 
and if nearer ftill; on to four or three, they 
will fcarcé be feen at all. But by the’ help 
of convex Glaffes we are enabled to view 
things, cleatly, at’ much’ fhorter Diftandes 
than thefe: for the Naturé’of a convex Lens 
is, to rendet’ an Object diftinGtly vifible to 
the Eye at the Diftance of its Focus; where- 
fore the fmaller a Lens is} “and the more: its 
‘Convexity,, the nearer is' its’ Focus, and the 
more its magnifying Power.’ 

As it is an eafy matter'to melt a Gla 
Drop’ of Globule of a much {maller Dia- 
meéter than any Lens can poffibly be ground, 
and as the Focus of a Globule is no farther 
— off than’ ‘one quarter of its own Diameter, 
and conféquently it muft magnify to a pro- 
‘digious Degtee, fome Years ago People were 
extremely fond of fuch Globules, and ima- 
gin'd no ry M icrofcope could be without 
them: but Experience has fince taught, that, 
they adinit fo little Light) can thew: fuch 
an exceedingly minute Part only of any Ob- 
ject, are fo difficult to make’ ufe of, and 
ftrain the Eyes {6 much, that their Power of 
magnifying, for want of due Diftinétnefs, 
“18 ipa apt to produce Error. than difeover 
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Of the-Kinds of Microscorrs. % 
Trath : and» therefore now pa are very 
rarely ane 


 Gaeeeied GEA TBs fl 
of the Kinds of Mrcroscores. 


teK obeore § are’ either Single* or 
~ Double» ‘the Single have but one 
the Double are a ‘Combination of 
two or moré,’ Each of thefé two Kinds ‘has 
its' particular ‘Advantage: for a’ fingle Glafs 
thews the Objé& nearer at hand; and ‘rather 
more diftinét; anda Combien am of Glatt 
fes” ‘prefents a ‘larger Field,’ or, ‘in other 
Words, exhibits’ more of an ‘Objee equally 
magnified, atone View. ‘It “is difficult to 
determine which of thefe ‘to recommend, 
fince each affords a different Kind’ of Pleay 
fure, Each of them too can produce confi- 
detable Authorities’ in its Favour ;\ for Mr. 


ope tgpie a fever vote hi ‘butt Single 


= th Ri 
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iY Several Writers ) seslenant the Glaffes Mr. LEewweEn- 


- MQzEK made ufe of in his Microfcopes) to, belittle Globules 


~ 


or Spheres of Glafs, which Miftake ymoft probably arifes 
‘from their undertaking to defcribe what they had never feen; 
for at the Time!I am Writing this, ‘the Cabinet of Micro- 
{copes left by that famous Man, at his, Death, to the Rayq/ 
Society, asa Legacy, is ftanding upon my Table ; ; and I can 
affure the World, that every one of the twenty-fix Micro- 
{copes contained therein j is a double convex Lens, and not a 


Sphere or Globule. ; 
B4 Micro- 


® Of the Kinds of Microscopes: 
Microfcopes ; and, on the: contrary, Mr? 
HooKxeE made all his Obfervations with 
double ones. * 

The famous Microfcopes of Mr. Lreu- 
WENHOEK are the moft fimple poffible, 
being only a fingle Lens, fet between two 
Plates of Silver perforated with a {mall Hole, ~ 
with a moveable Pin before it to place the 
Object on, and adjuft it-to.the Eye of the 
Beholder. By thefe he made thofe wondet- 
ful Difcoveries which furprized the World 
fo much, and introduced a new Syftem of | 
Philofophy and Reafoning, as in the Courfe 
of this Treatife I thall find occafion more at . 
Jarge to mention. 20 

There are many pretty little Contriyances 
fold at the Shops for the viewing of {mall 
Objects, which are entertaining as far as can 
reafonably be expected from them ;: but to 
enumerate all thefe would be a tedious Tafk. 
It would alfo be a matter more. of Curiofity 
than Profit, to defcribe the Forms-and Ap- 
paratus of the feveral Kinds of Microfcopes 
that have been contrived fince the firft In- 
vention of them. JI fhall therefore confine 
myfelf to give an account of fuch only in 
ufe among ourfelves at prefent, as by having 
a proper Set of Glaffes, gradually magnify- 
ing one above another, are fit to make Dif- 
coyeries of Confequence, : 
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CHAP, IL 


Of Mr. Wirson’s Single Packet- 
| _Microfcope. 


| HE firft that I fhall mention, is | 
Mr. Witson’s fingle Pocket Micro- 
fcope; the Body whereof made either of Brafs, 
Ivory, or Silver, is reprefented (Plate I.) by 
_ AA. BB. / 7 

CC, is a long fine-threaded male Screw, 
that turns into the Body of the Microfcope. 

D. a convex Glafs at the End of the faid 
Screw. 

*T wo concave round Pieces of thin Brafs, 
with Holes of different Diameters in the 
- middle of them, to cover the faid Glafs, and 
thereby diminifh the Aperture when the 
greateft Magnifiers are employed. 

EE. three thin Plates of Brafs within the 
Body of the Microfcope, one whereof is bent 
femicircularly in the middle, fo as to form 
an arched Cavity for the Reception of a Tube 
of Glafs, whereas the two flat Plates ‘are to 
Teceive and hold the Sliders between them. 

F. a piece of Wood or Ivory, arched in 
the Manner of the femicircular Plate, and 
cemented thereto. | 

G. the other End of the Body of the 
Microfcope, where a hollow female Screw is 
adapted to receive the different Bag nictt. 


10 6Witson’s fi ng le. Pocket Microfcope. 

H. a fpiral Spring of Steel, between the 
faid End Grand the Plates ‘of Bris. intended 
to keep-the Plates in a right Pofition, and 
counter-act again{t the long Screw CC, 

lia Ea turn’d Handle, for the better 
holding of the Inftrument, to {crew on.or 
off at pleafture, pene: 4 

"To. this Microfeope’ belong feven different 
magnifying g Glaffes: fix of them, are fet in 
Silver, Brats, or Ivory; as in the Figure K, 


and marked .1. 2. 3. 4. 5. 6. the lowett. 


Numbers’ being the greate(t Maenifiers. 
By is ‘the feventh Magnifier, fet in the 
Manner of a little Barrel, to be held in the 
Hand for the viewing any larger Obje@._ 
‘ M.. is 4 flat Slip of Ivory, called a Slider, 
with. four round Holes through it, where- 
in to place Objects between two Glafies or 
Pieces of fe Talc, as s they “appear 
Bd dag. 

Bight ‘fuch Tvory Sliders, nd? one of Bra, 
are ufually fold ‘with this Mictofcope ; ; fome 
with. Objects placed’ in’ them, and, others 
empty, for yiewing’ any, thing that may of- 
fer: but whoever pleafes ‘to make a ‘Targe 
Collection ‘of Objects, may have as pe | as 
| he defires, ' | 

“The Brats Slidét¢ to confine al ny fmall 


Object, that it may, be” viewed » Without 


a 


crufhing- or deftroyihe ite * 


_ 


Nw“ is ‘4, Forceps, or Pair of Piya? “for the 


taking up “of Inteéts: or’ other Objeas, and 
édjutting them to the Glaffes. 


Wirson’s-fingle Pocket Microftope. 11 

oO: ‘is a little Hair-Bruth ot Pencil, where-» 
with to wipe any Duft from oif the Glaffes, 
or to take up any fall Drop of Liquid one 
would examine, and put it upon the Tales 
or Tfinglats. 

P, is a Tube of Glafs, contrived to confine 
living Objects, fuch as Frogs, Fifhes, @c, 
in order to difcover the Blood, as it ftreams 
alon the Veins and Arteries, 

““AIl thefe Particulars are contained in a 
little neat Box, very convenient for carrying 
in the Pocket. 

When an Object is to be view’d, thruft 
the Ivory Slider, in which the faid Object i is 
placed, between the two flat Brifs Plates 
EE: obferving always to put that fide of the 
Slider where the Brat Rings are, fartheit 
from your Eye. Then fcrew on the mag 
nifying Glafs you’ intend to ufe, at the End 
of the Inftrument G: and looking through 
it againft the Light, turn the long Screw 
CC, till your Object be brought to fit your 
Eyes. which you will know by its appearing 
then perfectly diftin@ and clear.---’Tis beft 
to ldok at it frtt, through a Magnifier that 
‘can thew the Whole thereof at once, and 
afterwatds to infpect the feveral Parts more 
particularly with one of the greateft Magni- 
fiers: for ‘thus you will gain a true Idea of 
the Whole, and of’all its Parts. And tho’ 
‘the’ greateft Magnifiers can fhew but a mi- 
“bute Portion of any Object at once, fuch e 
the 


12 Wixson’s fingle Pocket Microfcope. 
the Claw of a Flea, the Horn of a Loufe, 
or the like; yet by gently moving the Slider 
that contains your Object, the Eye will gra- 
dually overlook it all: and if any Part fthould 
be out of Diftance, the Screw CC will eafily 
bring it to the-true Focus, 

As Objects muft be brought very near the 
Glafles when the greateft Magnifiers are 
ufed, be particularly careful not to fcratch 
them, by rubbing the Slider againft them 
as you move it in or out. A few Turns of 
the Screw CC will eafily prevent this Mul- 
chief, by giving them Room enough. 

You may change the Objects in your 
Sliders, for what others you think proper, 
by taking out the BrafsRings with the Point 
of a Pen-knife ; the Ifinglafs will then fall 
out, if you but turn the Sliders; and after 
putting what you pleafe between them, by 
replacing the Brafs Rings, you will faften 
them as they were before. ’Tis proper to 
have fome Sliders furnifh’d with Talcs, but. 
without any Objects between them, to be 
always in Readinefs for the Examination of 
Fluids, Salts, Sands, Powders, the Farina 
of Flowers, or any other cafual Objects of 
fuch fort as need only be PY d to the Out- 
fide of the Talc. 

The Circulation of the Blood may eafieft 
be feen.in the Tails or Fins of Fifhes, in the 
finé Membranes between a Frog’s Toes, or, 
beft of all, in the Tail of a Wace Neat 


Wison’s fingle Pocket Microfcope. 13 
‘If your Object be a {mall Fith, place it with- 
in the Tube, and fpread its Tail or Fin a- 
gainft the Side thereof: if a Frog, chufe 
fuch an one as can but juft be got into your 
Tube, and with a Pen or Stick expand the 
tranfparent Membrane between the Toes of 
the Frog’s hind Foot as wide as you are able.. 
When your Object is fo adjufted, that no 
Part thereof can intercept the Light from 
the Place you intend to view, unfcrew the 
long Screw CC, and thruft your Tube into 
the arched Cavity, quite thro’ the Body of 
the Microfcope; then {crew it to the true 
focal Diftance, and you'll fee the Blood pafi- 
ing along its Veffels with a rapid Motion, 
and in a moft furprizing Manner. 
~ Make ule of the third or fourth Magnifier 
for Frogs or Fifhes ; but for the Tails of 
Water-Newts, the fifth or fixth will do; 
becaufe the Globules of their Blood are twice 
as large as thofe of Frogs or Fifth. The firft 
or fecond Magnifier cannot well be employ- 
ed to this purpofe; for the Thicknefs of the 
Tube wherein the Object lies, will fcarce 
admit its being brought fo near as the focal 
' Diftance of the Magnifier. 
The Single Microfcope above defcribed 
may be formed into a Double One, by {crew- 
ing it to a Tube with an Eye-Glafs at the 
End thereof: it is alfo made to anfwer nearly 
the Purpofes of the large Double Reflecting 
Microfcope, by the Contrivance following, © 

Es eB a og 


14 Of the PockeT MicroscorE» 
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A New! Tibeht th for Jixing the pe Rime 
Microscopes, and 4 ging #6 to it iv 
- @ Speculum, “Plate hs. 


FN this Plate, Ai is 2 Scroll of Brafs, ‘fix d 
upright on a round Pedeftal. of Wood, 
B, fo as to ftand perfectly firm and ftead 
C. is a Brafs Screw, that pafles coete 
Hole in the upper Limb of: the Scroll, into 
the Side of the Microfcope D, and {crews a 
faft to tbe faid Scroll, 


Se ee) 


Arch G, on two final Screws ane rat that forew 
into the oppolite Sides thereof. | 
_ At the Bottom of the. faid Arch1 is..a Pin 
of the fame Metal; exactly fitted tO, a ‘Hole 
h, in the ne pa Pedeftal, made for the 
| Reception of the faid Pin... 

_As the Arch turns on thi Pin,. pe ‘the 
Speculum turns on the Ends of the Arch, it 
may, by this twofold Motion, -be eafily ad- 
jufted, in fuch a manner, as to. reflect the 
Light of the Sky, the Sun, or a Candle, 
directly upwards, thro’ the: Microfcope. that 
is: fixed perpendicularly. over it; and by fo 
doing, may be. made to anfwer almoft all 
the Ends of the large Double Reflecting Mi- 
tralcope, which I {hall prefently defcribe. i 

The 
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The Body of the Microfcope may alfo be | 
fixt horizontally, arid Objects may be view’d 
in that Pofition, by any Light you choofe ; 
which 4s an Advantage the Reflecting ' Micros 
{cope has not. 

It may‘alfo be rendered farther ufeful, by 
means’of a'Slip of Glafs; one End of which 
being thruft between ‘the Plates where the 
Sliders: go, and the other extending to fome 
Diftance, '-fuch Objects may’ be placed there- 
on, as cannot be applied in the Sliders : and 
then, having a Limb of Brafs that may faften 
to the Body of the Microfcope, and extend 
over the projecting Glafs a hollow. Ring 
wherein to {crew the Magnifiers, all forts of 
Subjects may be examined with great Con- 
veniency, if a Hole be made in the Pedeftal; 
to place the Speculum. exactly underneath, 
and thereby throw up’ the Rays of Light. 

The Pocket Microfcope thus fixt, 1s,.if-I 
may prefume to judge, as eafy and pleafant 
in its Ufe,’and as fit for the moft! curious 
Examination of the Animalcules and Salts in 
Fluids, of the Farinz in Vegetables, of the 
Circulations in fmall Creatures: in fhort, it 
is as likely to make ‘confiderable‘ Difcoveries 
in Objects that have fome Degree: of Tranf- 
parency, as any Microfcope I have ever feen’ 
or heard of. | It is alfo a material Part of the 
Solar or Camera Obfcura Mitr es which 
I fhall 4 and ede defcribe. 
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16 The Double Reflecting Microfeope. 
CHA Pi: Vi 
Of the DoubleRer Lectinc Microscope, 


HE Double Reflecting Microfcope, int 
ufe at prefent, (whofe Picture with. 


its Apparatus is feen Plate JIT.) is an Altera- 
tion and Improvement by Mr. CULPEPER 
and Mr. ScarLetT, of Mr. MarsHav’s 
large Double Microfcope ; than which it is — 
lefs cumberfome, may be managed with 
much more Eafe, and by means of a re- 
flected Light, is capable of fhewing Objects 
in a clearer and more pleafing Manner. 

The Body of this Microfcope AA AA, | 
being a large ‘Tube, is fupported by three 
Brafs Pillars 404, rifing from a wooden Pe- 
deftal Cs in which Pedeftal is a Drawer D, 
to hold the Object-Glaffes and other Parts 
of the Rahn : 

A leffer Tube ee, flides into the ler 
and fends from its Bottom another Tube 
much {maller than itfelf, f{/ with a male 
Screw g, at the End thereof, whereon to 
derew the Object-Glafs or Magnifier, 

‘There are five of thefe Magnifiers, num-_ 
ber’d 1,2, 3,4, 5, which Numbers are alfo 
marked on the inner Tube, to direét where- 
about to place ft according to the Magnifier 
made ufe of: but if then it fits not the Eye 
exactly, Hee the inner Tube: gently higher 
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The Double Refletting Microfcope. 17 
or lower, or turn the Screw of the Magnifier, 
gradually, till the Object appears diftinét.--- 
Take notice, that the greateft Magnifiers 
have the fmalleft Apertures and the loweft 
Numbers, | ; 

L. is a circular Plate of Brafs, fixt hori 
zontally between the three Brafs Pillars, and 
in the Center thereof a round Hole M., is 
adapted to receive a proper Contrivance N, 
for holding Ivory Sliders wherein Objects are 

laced : which Contrivance confafts of a {pi- 
ral Steel Wire confined between three Brats. 
Circles, one whereof is moveable for the 
Admiffion of a Slider. 

O. is a round Brafs Plate, with feveral. 
Holes for placing Objects in, fome of which 
are ufually furnifh’d with them at the Shops: 
but two Holes aré commonly referved for. 
{mall concave Glafles, whereon to place a 
Drop of any Liquid, in order to view the 
Animalcules, &?c. There is alfo a Piece of 
white Ivory, and a Piece of black Ebony, 
of the fame Size and Shape as the Holes for 
Objects: the Ivory is to put opake Objects 
on that are black, and the Ebony is to re- 
ceive fuch as are white; by which Contra- 
riety of Colours they will be feen more 
clearly.-----At the Bottom of this Object- 
Plate is a Button to flip into a Slit P. that’ 
fits it, on the circular Plate of Brafs: and by 
turning it round on this Pin, all the Objects 

| | Cc may 


18 The Double Reflecting Microfcope. 
may be examin’d fucceffively with very little 
rouble, 

Q. is a concave Looking-elafs, fet in a 
Box of Brafs, and turning in an Arch 
upon two fmall Screws ss. From the Bot- 
i of the Arch comes a Pin, which be- | 

- let: down into a Hole ¢. in the Center’ 
if the Pedeftal, enables the Looking-glafs to 
turn vertically, ‘or horizontally, and reflec 
the Light, either of a Candle, or the Sky, 
ey upwards on the Object to be viewed. 

V. is a Plano-convex Lens, which by 
turning on two Screws **, when the Pin at’ 
the Bottom of it is placed in the Hole W.. 
for its Reception in the circular Plate L. ‘will 
tran{mit the Light of a Candle, to illuminate — 
any opake Object that is put on the round 
piece of Bory) or on the Ebony, for Exami- 
nation : and it may be moved higher or low- 
er as'the Light requires, This Glafs is of 
good ‘fervice “to point the Sunfhine, or the 
Light of a Candle upon any opake Objedty 
but in plain Day-light it is of no great ule, 

. a Cone of black Ivory, to fatten’ ona’ 
Shank underneath the Brafs circular:Plate L» 
principally, when the firft or fecond’ Magni- 
fier is made ufe of, and the Objet very 
tran{parent : for Experience teaches, that 
fuch Objects are render’d much more dif- 
tinctly vifible, by intercepting fome’ part ‘of 
the oblique Rays reflected from the concave 
Looking-glats, ie 
: The 


The Double Reflecting Microfcope. 19 

*. "The Brafs Fith-pan Y. is, to faften a Smelt, 
Gudgeon, or any fuch. fall Fith upon, to 
fee the Blood: circulate in its Tail. For 
which purpofe) the Tail of the Fith muft 
te fpread acrofs the eblong Hole at the 
fmalleft End-of the Pan:: ‘then, by flipping 
the Button on the Backfide of the Pan into 
the Slit P. through the circular Plate L. the 
Spring that comes from the Button will make 
it fteady, and prefent it well to View. 

But if it be a Frog, a Newt, or Eel, in 
sobich the Circulation is defired to be fhewn; 
a Glafs Tube 1. is fitteft for the purpofe. 
‘The Tail of a Newt, or Eel, or, ina Frog, 
the Web between the Toes of the Hind- 
Feet, are»the Parts where it may be feen 
beft. ‘When the Object is well expanded on 
the Infide of the Tube, flide the Tube along 
"under the circular Biafs Plate L. (where there - 
are two Springs»and a Cavity made in the 
Shank to hold it):and bring your Object di+ 
tectly under the Magnifier. | 

‘There are three of thefe Glafs Tubes, 
filler otic than another, and the Size of 
the Obje& muftdirect which to ufe ; but ig 
general, the lefs Room the Creature has te 
amove about in; the eafier it) may be ma- 
maged, and the quieter it will lye to be exa- 
eh | 
~The Cell 2. with a concave and a pide 
Ghs in it, is intended to confine Fleas, 
Lice, Mites, or any ftnall living Objects, 
A. C2 . during 


20 The Double Reflecting Microfcope: 
during pleafure ; and by placing it over the 
Hole M. in the middle of the circular Brafs 


whereto a Button is faftened, which fits in- 
to the little Hole z, near the Edge of the 
Brafs Plate L: and, then, the Object may be 
readily brought to a right Pofition, and a 
Light be caft upon it, either by the Looking- 
glafs underneath, or, if it be opake, by the 
Plano-convex Lens V, (itr, 

4. is a flat Piece of Ivory called a Slider, 
with four round Holes through it, and Ob- 
jects placed in them, between Mu/covy Tales 
or Ifinglafs, kept in by Brafs Wires, bi 

It is proper to have a Number of thefe 
Sliders filled with curious Objects, always 
weady, as well as fome empty ones, for any 
new thing that offers, When made ufé of, — 
thruft them between the Brafs Rings of the 
Contrivance on purpofe for them, N. which 
fhoots into the round Hole M. in the Center 
of the Brafs Plate L. This keeps them 
fteady, and at the fame time permits them 
to be moved to and fro for a thorough Exa- 
mination, A 


The Double Reflecting Microfcope. 2% 
A little Ivory round Box 5. to hold pieces 
of Ifinglafs for the Sliders. 

6, a {mall Hair Brufh, to wipe any Duft 
off the Glaffes, or to apply a Drop of any 
Liquid. ee 
- 7. a pair of Nippers, to take up any Ob- 
ject to be examined, 


-'The two Microfcopes I fhall defcribe next, 
viz, the Solar, or Camera Obfcura Micro- 
feope, and the Microfcope for Opake Oljects, 
are of a foreign Invention, and but lately 
known to us. Weare, indeed, obliged for 
them both to a Gentleman of Prufia, the — 
ingenious Dr, L1B ER KH WN,. who when 

e was in England, in the Year 1740, 
fhewed an Apparatus for each of thefe Pur- 
pofes, to feveral Gentlemen of the Roya/ 
Society, and alfo to fome Opticians ; amongft 
whom, Mr. Curr, .againft Serjeants-Inn 
Gate, in Fleetfreet, has taken great Pains — 
to improve and bring them to Perfection : 
and therefore I fhall give a Defctiption of 
them, as made and fold by him, | 
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Me TL A ON ee 
The SowAR, or CAMERA (OpscuRA 
Microfcope. ‘Only Bo 


A Bee 1S Microfcope. depends on’ the Sun- 
fhine, and muft be made ufe of ina 
darken’d Chamber, as its Name implies. 

« Te is compofed of a Tube, a Looking- 
elafs, a convex Lens, and W1tson’s fingle 
Pocket Microfcope before defcribed, p. gv: 

- The Sun’s Rays being directed» by the 
Looking-glafs through the Tube upon the | 
Object, the Image or Picture of the Object: 

is thrown, diftinctly and beautifully, upon 2 
Screen of white Paper, or a white Linen 
Sheet, placed at fome Diftance to receive 
the fame ; and’may be magnified, to a Size 
beyond the Imagination of thofe who have 
not feen it: for the farther off the Screen is 
removed, ‘the larger will the Object appear ; 
infomuch, that a Loufe may be magnified 
to the Length of ‘five or fix Feet, or even a 
great deal more: but it is indeed more dif- 
tinct, when not enlarged to above half that 
Size +. ~The 4 


-+ Having, in the Second Edition of this Work, inferted a 
curious Draught of the Solar Microfcope, which was not in 
the former Impreflion, and given a more particular De- 
fcription of that Inftroment, and its Apparatus, than I 
poflibly could before; left the Paxchafers of the fri Edition 
Should haye found Reafon to complain of being a 

pieg, 


CaMERA Osscura Microfcope. 

The Apparatus for this Purpofe, as repre- 
fented in the Plate annex’d, is as follows. | 
_. A, a {quare wooden Frame, thro’ which 
two long Screws pafs, and, affifted by a cou- 
ple of Nuts 1. 1. faften it firmly to a Win- 
dow-fhutter, wherein a Hole is made for its 
Reception ; the two Nuts being let into the 
Shutter, and made faft thereto. 

A circular Hole is made in the middle of 
this Frame, to receive a piece of Wood of 
a circular Figure, B, whofe Edge, that pro- 
jects a little beyond the Frame, compofes a 
fhallow Groove 2, wherein runs a Cat-gut 3 ; 
which by twifting round, and then croffing 
over a Brafs Pulley, 4, (the Handle whereof, 
&, pafies thro’ the Frame) affords an eafy 

Aotion for turning round the circular Piece 

of Wood B, with all the Parts thereto afhixt. 

C isa Brafs Tube cover’d with Seal-Skin, 
which fcrewing into the Middle of the cir- 
cular Piece of Wood, becomes a Cafe for 
the uncovered Brafs Tube D, to be drawn 
backwards or forwards in. 
_ Ea fmaller Tube of about one Inch in 
Length, cemented to the End of the larger 
Tube D. : 


& 


ufed, Itook care that the faid Drawing and Defcription, with 
- what other little Additions appeared neceffary to render the 
Book more perfect, fhould be prefented to them Gratis, up- 
on applying to thofe they bought them of. But no fuch 
Care is requifite at prefent, this ¢Aird Impreffion being printed 
from the /econd without any Difference of Confequence. 


C4 F is 
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F is another fhort Brafs Tube, made to 
flide over the above-defcribed Tube E. 'To 
the End hereof the Microfcope muft be 
{crewed when we come to ufe it. 

5, A convex Lens, whofe Focus is sone 
twelve Inches, defisned to collect the Sun’s 
Rays, and throw them more ftrongly upon 
the Object. 

G, a Looking-glafs of an came Figure, 
fet in a woeden Frame, faften’d by Hinges 
to the circular Piece of ‘Wood B, and turn- 
ing about therewith, by means of the above- 
mention’d Cat-gut. 

H, a jeinted Wire, partly Brafs and partly 
Iron: the Brafs part whereof, which is flat 
6, being faftened to the Looking-glafs, and 
the Iron part, which is round 7, pafling 
through the wooden Frame, enable the Ob- 
ferver (by putting it bickwards or forwards) 
to elevate or decline the Glafs accor, to 
the Sun’s Altitude. 

1, a Brafs Ring at the End of the jointed 
: Wire, whereby to manage it with the greater 
Eafe. | 
Pa a 3 ag Hy Extremittes of the Cut-gut are 
faftened to a Brafs Pin, by turning of which 
it may be braced up, if at any time it 
becomes too flack. This Pin lying behind 
could not be fhewn in the Picture. 

When this Microfcope is employed, the 
Room mutt be tender’d as dark as'poffible : 
for on the Darknefs of the Rootn, he 
| the 
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the Brightnefs of the Sunthine, depend the 
Sharpnefs and Perfection of your Image. 
Then putting the Looking-glafs G through 
the Hole in your Window-thutter, faften 
the fquare Frame A to the faid Shutter by 
its two Screws and Nuts, 1. 1. i 

This done, adjuft your Looking-glafs to 
the Elevation and Situation of the Sun, by 
means of the jointed Wire H, together with 
the Cat-gut and Pulley 3.4. For the firft 
of thefe raifing or lowering the Glafs, and 
the other inclining it to either Side, there 
refults a twofold Motion, which may eafily 
be fo managed as to bring the GlafS to a 
right Pofition, that is, to make it reflect the 
Sun’s Rays directly through the Lens 5, up- 
on the Paper Screen, and form thereon a 
Spot of Light exactly round *. 

As foon as this appears, {crew the Tube 
C into the Brafs Collar provided for it in the 
Middle of your Woodwork, taking care not 
to alter your Looking-glafs: then {crewing 
the Magnifier you chufe to employ to the 
End of your Microfcope, in the ufual Man- 


* Though obtaining a perfe€t circular Spot of Light 
upon the Screen before you apply the Microfcope, is acer» 
tain Proof that your Looking-glafs is adjufted right, . that 
Proof muft not always be expected: for the Sun is fo low 
in Winter, that if it fhines in a direét Line againft the Win- 
dow, it cannot then afford a Spot of Light exaétly round. 
But if it be on either Side of yeu, a round Spot may be 
ebtained even in December, | 
! ner, 
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ner, take away the Lens at the other End 
thereof, and place a Slider, containing the 
Object to be examined, between the thin 
Brafs Plates, as in the other Ways of ufing 
the Microfcope. 

‘Things being thus prepared, {crew the 
Body of your Microfcope to the fhort Brafs 
Tube F, which flip over the {mall End E 
of the Tube D, and pull out the faid Tube 
D lefs or more, as your Object is capable of 
enduring the Sun’s Heat, Dead Objects may 
be brought within about, an Inch of the 
Focus of the convex Lens, 5; but the Dif . 
tance muft be fhorten’d for living Creatures, 
or they will foon be killed. : 

If the Light falls not exaétly right, you 
may eafily, by a gentle Motion of the jointed 
. Wire and Pulley, direé& it through the Axis 
of the microfcopic Lens. 

The fhort Tube F, which your Micron: 
{cope is fcrewed to, enables you, by fliding 
it backwards or forwards on the other Tube - 
E, to bring your Objects to their true fo- 
cal Diftance ; which will be known by the 
Sharpnefs and Clearnefs of their Appearance : 


they may alfo be turned round by the fame —— 


Means, without being in the leaft diforder’d. 
The Magnifiers moft ufeful in the Solar 
Microfeope are, in apis the fourth, ‘fifth, 
or fixth. 
Mention having been often made of a 
ite to throw the Images of Objects on, 
‘ it 
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it is proper to inform the Reader, -that fuch 
a Screen is ufually compofed of'a Sheet. of 
the largeft Elephant Paper, ftrained on a 
Frame; which: flides up, or down, or turns 
about at pleafure on a, round Wooden Pillar, 
in the manner of fome:Fire-fcreens. Larger 
Screens are likewife. made fometimes, with 
feveral Sheets of the fame. Paper pafted to- 

ether on Cloth, and Jet down from the 

Coiling with a Roller, like a large, Map. 
This, Microfcope is the moft. entertaining 
of any; and, perhaps, the moft capable of 
making Difcoveries, in Objects that are not 
too opake; as it fhews. them, much larger 
than can be done any: other way.;, ‘There 
are alfo feveral Conveniencies attending it, 
which. no other Microfcope can haye.: for 
the weakeft Eyes may ufe it without the 
leaft Straining or Fatigue : Numbers of Peo- 
ple may view any Object, together, at the 
fame Time, and, by pointing to the parti- 
cular Parts thereof, and difcourfing on. what 
lies before them, .may be able better to un- 
derftand one another, and. more likely to 
find out the Truth, than when, in other 
Microfcopes, they muft peep one after an- 
other, and perhaps fee the Objeé& neither in 
the fame Light, nor the fame Pofition. Such 
too as have no Skill in Drawing, may, by 
this Contrivance, eafily {ketch out the exact 
Figure of any Object they have a mind to 
preferye a Picture of ; fince they need only 
faften 
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faften a Paper upon the Screen, and trace it 
out thereon either with a Pen or Pencil, as 
it appears before them. | 

It is worth their while, who are defirous 
to take many Draughts this Way, to get a . 
Frame, wherein a Sheet of Paper may b@ 
put or taken out at pleafure; for if the 
Paper be fingle, the Image of an Object will 
- be feen as plainly almoft on the back as on — 
the fore Side, and by ftanding behind the 
Screen, the Shade of the Hand will not ob- 
ftruc&t the Light in Drawing, as it muft in 
fome degree when one ftands before it. 

I muft obferve, that Dr. LizseERKHUN’sS 
Solar Microfcope had no Looking-glafs be- 
longing to it, and therefore was of ufe a few 
Hours only in a Day, when the Tube could 
be placed directly againft the Body of the 
Sun, and even then not without a good deal 
of Trouble ; but by this lucky Contrivance - 
of a Looking-glafs, the Sun’s Rays may be 
reflected thro’ the Tube, whatever its Height 
or Situation be, provided it fhines at all up- 
on the Window, and that too with much 
Fafe and Advantage. | 9) 


CHAP. 


eae haa, Es 
CAV A/P.« MIL | 
Of the Micrefcope for Opake Objeéts. 


mph Microfcope remedies the Inconve- 
nience of having the dark Side of an 
Object next the Eye, which has hitherto 
been an unfurmountable Obfiruétion to the 
making Obfervations on opake Objects with 
any confiderable Degree of ®xaCtnefs or Sa- 
tisfaction : for in all other Contrivances com- 
monly known, the Nearnefs of the Inftru- 
ment to the Object (when Glaffes that mag- 
nify much are ufed) unavoidably overfha- 
dows it fo much, as to render its Appearance 
obfcure and undiftina. And, notwithftand- 
ing Ways have been tried to point Light 
upon an Object, from the Sun, or a Candle, 
by a convex Glafs placed on the fide thére~ 
of: the Rays from either can be thrown 
upon it in fuch an acute Angle only, that: 
they ferve to give a confufed Glare, but are 
infufficient to afford a clear and perfect View 
of the Object. 

But in this new Microfcope, by means of | 
a concave Speculum of Silver, highly polith- 
ed, in whofe Center a magnifying Lens is 
placed, fo direct and ftrong a Light is re- 
flected upon the Object, that it may be 
examined with all imaginable Eafe and Plea- 


fure. 
The 
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“The Apparatus for this Purpofe (as in the 
Plate, Numb. IV. ) has afforded me more 
Delight. and Satisfaction than I am able to 
defcribe 5 and whoever trysit, will I believe 
join in my, Opinion, that. he never before 
faw. an opake Object’ with fo much Clear- 
nets, and: in. fo perfec and true a manner. 
The ei or Paredt ne patents aaad 
either of Brats or Silver; areas follows.) 
Through: ‘the fire” fide, AY paffes 4) firié 
Screw B. "the orher Enc whereof i 1S faftened 
to the’ mipveable fide" | .fwvonm Yinod 
-D. is a Nut adar tea to the ‘faid® Bere 
by the turning of Which’ the two fides A a5 
are gradually brought ‘together, 
re ‘is Spring: of Steel, that! feparates the 
bie two fides when the’ Not i is un{ctewed, 
“Fea pitte' of Bra turning round ‘in a” 
Socket, whénce proceeds a {mall Spring Tube 
moving. upon a Rivet, through which Tube 
there* runs “a Steel Wire) one End whereof 
terminates in'a fharp Point G. and the other 
hath a pair of Plyers H. fattened 'to it. The 
Point and Plyers are to thrutt into of take 
up and hold any Infe& or Objeé : atid either 
of them may be turned upwards, | as’ ‘fuits 
your Purpofe Wait. 
ig be Ring of Brafs with a feirilesteaele 
within it,'mounted on an upright piece” of 
the fame Metal, which turns round'‘on a 
Rivet, that it may be {et at a due Diftance 
: when 


* 
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when the leaft Magnifiers are employed. 
~---This Ring receives the Screws of all ship 
Magnifiers. 

_K. a concave Speculum of Silver, oli Guat 
as bright as poffi ible, in the Center ae which 
a double convex ‘ae is placed, with a pro 
per Aperture to look through it. On the 
Back’ of this Speculum a wade Screw Li is 
made fit to the Brafs Ring I. to fcrew: ‘into 
the faid Ring at pleafure. 

“There are four of thefe concave eSpeculs) 
és different Depths, adapted: to four Glaffes 
of different magnifying Powers), to be aifed 
asiObjects to:be examined may require. ‘The 
greateft Magnifiers are known by math am 
| leaft. Apertures, © 
2M a sourid\ObicGe-Platd . one fide welsids 
and the other black, intended to:render Ob- 
jects the more vifible; -by placing them, if 
black on the white, and if »white on the 
black fide.. A Steel Spring Ny:turns down 
on each’ fide itoithake any Object faft : and 
iffuing from the Object-Plate is a pret 
Pipe to {crew itvon the Needle’s Point Gy. 
ot Ova fmall ‘Box of Brafs, witha Glafs on 
each fide, contrived to. confine any ‘living 
Object, in’order to examine it, this ‘alfo has 
Pipe: toiferew upon the End of! ithe Needle G: 

~P. a turned Handle of Wood, to. {crew 
Haaddietlaitanientiwlicn it aormidde ate ‘of. 
Yo Qea pair of Brafs Plyers, toitake up on 


Dbject, or socal it with Convenieney. 
it 
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. R. a foft Hair Bruth, to clean the Glaffes 
or Specula, or apply a Drop of any Liquid 
to the Ifinglafs of the Box O. in order to — 
view the Animalcules. 
S. a finall Ivory Box for Ifinglaffes, to be 
placed when wanted in the {mall Brafs Box 


When you would view any Object, fcrew 
the Speculum, with the Magnifier you think 
beft to ufe, into the Brafs Ring I, Place your 
Object either on the Needle G, in the Plyers 
H, on the Object-Plate M, or in the Brafs 
hollow Box O, as may be moft convenient, 
according to the Nature and Condition of it: 
then holding up your Inftrument by the 
Handle P. look againft the Light, through 
the magnifying Lens, and by means of the 
Nut D. together with the Motion of the 
Needle, by managing its lower End, the 
‘Obje&t may be turned about, raifed, or de- 
preffed, brought nearer the Glafs, or put 
farther from it, till you hit the true focal 
Diftance, and the Light be feen reflected 
from the Speculum ftrongly upon the Ob- 
ject : by which means, it will be fhewn in 
a manner furprizingly diftiné and clear. 
And for this purpofe, the Light of the Sky, 
or of a Candle, will anfwer to your Satif- 
faction. | 

This Microfcope is principally intended 
for opake Objects, but tranfparent ones may 
alfo be viewed by it: obferving only, ead 
: when 


. for Opake Objedts... Bi 


” when fach come under Examination, it.will 
not. always be proper to throw on them the 
Light reflected from the Speculum : for the 
Light tran{mitted through them meeting the 
reflected Light,- -may, together, produce too 
reat a Glare. A little Practice will teach 
how to ‘regulate both thefe Lights to good 
_ Advantage. 

There is Reafon to expect great’ Difcove= 
ties may be made by the Apparatus above 
defcribed, as Opake Objects are a large Field, 
but little hitherto examin’d, by reafon of 
the great Duthenlty.3 in doing it, 


“Having given a Defeription of the any 
Sorts of Mierofcopes in ufe amongft us at 
prent, and fhewn what particular Advan- 
ages may be expected. from each,.I hall 
ily to inftruct, the Ignorant in -thefe 

hings, with all the Clearnefs I.can, to find 
out the magnifying Powers of the Glaffes 
they make ufe of, and calculate how many 
times they enlarge the Diameter, the Super= 
ficies, and the * Cube or folid Square of any 
Objet under Examination, And this, I 
Beas eG ee will be. highly fae site 


% ‘Baines tendo may diflike my Tappan the Cube of 
an. Objeét to be; magnified, fince in reality the Superficies 
énly can be feen: but the Neceffity of fuch a Suppofition 

“f appear plainly in the Progrefs-of this Work, when 
we come to confider the prs, Size of Microfcopical Objests; 
by Comparing them with 4 larger Bodies; ~ 


and. 
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and induce many People to be fond of this 
moft delightful and inftructive Study, when 
the Difficulties they imagined in it are re- 
moved, and they perceive it to be as eafy as 
it is pleafant; when they find themfelves 
able to judge of what they fee, not by meer 
random Guefs, but by certain and plain 
Principles, * 


bovJ ks 


CHAP. VU. ~ 


To find the Magnifying Power of Glafes 
| employed in Single Microfcopes. 


Fr HE Appearance of any Object, as to 
ff. Magnitude, is according to the Angle 

it 1s feen under ; or, in other Words, ac- 
cording to the Nearnefs it can be brought 
to the Eye: for the lefs the Diftance it can 
be view’d at is, the more it will appear 

enlarped, - 0 ya. | hairs 
. The naked Eye is unable to diftinguifh 

any Object brought exceedingly near it: but 
looking through a convéx Lens, however 
near the Focus of that Lens be, there an 
Obje& may be diftinGly feen : and the fmall- _ 
ér the Lens is, the nearer will be its Focus, 

and in the fame Proportion the greater mu. 
be its magnifying Power, tal 
From 
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From thefe Principles, it is eafy to find 
the Reafon, why the firft or greateft Mag- 
nifiers are fo extremely minute ; and alfo to 
calculate the magnifying Power of any con- 
vex Lens employed fingly in a Microfcope. 
For fuch as the Proportion of the natural . 
Sight to the Focus of the Lens is, fuch will 
be its Power of magnifying. If the Focus 
of a convex Lens (for Example) be at one 
Inch, and the natural Sight at eight Inches, 
which is the common Standard, an Object 
may be feen through that Lens at one Inch 
diftant from the Eye; and will appear, in 
its Diameter, eight times larger than to the 
naked Eye. But as the Object is magnified 
évery way equally, in Length, as well as 
Breadth, we muft fquare this Diameter to 


‘know really how much it appears enlarged; 


and we fhall then find, that its Supertficies 
is indeed magnified fixty-four times. 
_ Again: Suppofe a convex Lens whofe 
Focus is at one Tenth of an Inch diftant 
from its Center: In eight Inches there are 
eighty fuch Tenths of an Inch; and there- 
fore an Obje&t may be feen through this 
Lens, eighty times nearer than it can dif- _ 
tinctly by the naked Eye. It will confe- 
uently appear eighty times longer, and 
dicks ‘times broader than it does to €&ommon 
ght; and as eighty multiplied by eighty 
makes ‘fix thoufand and four hundred, fo 
thany'times it really appears magnified. 
4501 D2 | To 
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To go one ftep farther : Ifa convex Glafs 
be fo {mall, that its Focus:is no more than 
one twentieth of an Inch diftant ; we thall 
find, that eight Inches, the common Dif-, 
* tance of Sight, contains an hundred and fixty 

_of thefe- tw entieth Parts; and, in confe- 
quence, the Length iand Breadth of an Ob- 
ject, when feen through fach Lens, will each 
be magnified’ an hundred and fixty times ; 
which ‘multiplied by an hundred and fixty, 
to give the Square, will amount to twenty~ 
five thoufand fix hundred: and fo many, — 
times, itis plain, the Superficies of the Ob- 
ject mutt appear larger than it does to the 
naked Eye at the Diftance of eight lnchebe 

Therefore, in a fingle Microfcope,. 
learn the magnifying. Power, of any Glsk, 
no more is neceflary than to bring it tos itg 
true Focus; the exact Place whereof; will. 
be known, by an Obje@t’s appearing perfect 
ly difting and fharp when. placed there, 
Then, with a pair of fmall Compaffes, mea- 
fure, as Mie as you can, the Diftance from 


you ail, eafily find how: nang, Parts we an 
Inch.the faid Diftance is: When that is 
known, compute how many. times. . thofe 
Parts. of an Inch are contained in eight — 
Inches, the common Standard of Sight, and 

‘that 
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that will give you the number of times the 
Diameter is.magnified : fquaring the Dia- 
meter will give you the Superficies ; and if 
itbe an Object whofe Depth or whole Con- 
tents you would learn, multiplying the Su- 
perficies by the Diameter will thew the Cube 
or Bulk. . reine | 
’ The Superficies of one Side only of an 
Object can be feen at one view; and to 
compute how much that; is magnified is 
moft' commonly fufficient. But fometimes 
it is fatisfactory to know how many minute 
Objects are contained in a larger: as, fup- 
pofe, for Inftance, I defire to know, how 
‘many Animalcules would make up the Big- 
‘nefs of a Grain of Sand; To anfwer this, 
the Cube as well as the Superficies of the 
Animalcules muft be taken into the Ac- 
count; as will be fhewn in the next Chap- 
eres I As 4 . 

~ As this Treatife is chiefly intended for 
thofe who underftand but little of fuch Mat- 
ters, it may neither be needlefs nor unac- 
‘ceptable, to give a Table of the magnifying 
Powers: of the convex Glaffes commonly 
-ufed in ingle Microfcopes, according to their 
different Focus: whereby, upon meaturing 
“what the beft Diftarice from the Glafs to 
‘view the Object is, its Power of magnifying 
the Diameter, the Superficies, and the Cube 
of an Object will be found in one Line. 


; : D3 See 
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See the TaBieE *, ca 


As this Table is given in round Nume 
bers, it is fo clear and eafy, that I believe 
whoever can but diyide and multiply a few 
Figures will readily underftand it. ) 

I have taken no Notice of any Magnifier 
whofe Focus is at a greater Diftance than the 
half of an Inch ; becaufe Glaffes that mag- 
nify lefs than that, may very eafily be calcu- 
lated by the Rules above laid down: Nor, 
when I come to the greateft Magnifiers, have 
IT mentioned any of a fhorter Focus than 
the one hundreth part of an Inch; fince it 
is fo difficult to grind a Lens to a Smallnefs 
beyond, or even fo-minute as this, that per- 
haps few of my Readers may ever meet with 
fuch an one. And though Globules of Glafs 
may be melted fo extremely little, as to 
have their Focus at not half this Diftance, 
and confequently their magnifying Powers 
prodigioufly greater; the ufe of them is fo- 
troublefome, and attended with fuch want 
of Light, fuch Undiftinétnefs and Uncertain- 
ty, that indeed they are of very little Ser- 
VICE) ih | 
The magnifying Powers of the Glafies 
employed in Witson’s Packet Microfcope, 
and alfo of thofe belonging to. the opake Mi- 
crofcope, are to be calculated in the forego-. 
ing Manner. And as People will, no doubt, 


To be placed after Page 36. 


A TABLE of the MAGNIFYING POWERS of CONVEX GLASSES, 
>mployed in SinciE Microscopes, according to the Diftance of their Focus 
Calculated by the Scale of an Inch divided into an Hundted Parts : 


ewing how many times the Diameter, the Superficies, and the Cube of an Objeét is magnified, 
when viewed through fuch Glafes, to an Eye whofe natural Sight is at Hight Inches, 
or Eight Hundred of the Hundredth Parts of an Inch. 


Magnifies| Magnifies| Magnifies the 
the Dia-| the Su- | Cube of an 
meter, | perficies, Objekt, 


1, or 50} 16 2.56 4,096 } 
| ws, OF 49 Od oO 8,000 
| es or 30 26 676 17,570 
#, Or 20 40} 1,600 64,000 
Wed | AS) 53] 2,809; 148,877 
2 41° * 57] 3,249] 18193 | 
| SE MN 1 Me er ek 226,98 1 | 
| ; 12/5 66, 4,356, 287,496 | 
Bo. Uae ts. G, bOd 373,248 
dee of] 3, or 10$@ 80] 6,400] 51,009 \ Times. 
9| 88) 7,744) 681,472 | 
| 8 ie 100] 10,000} 1,000,000 | 
7\5% 414] 12,996] 1,481,544 
| 6 | S. 133] 37,080] ' 2,3 G34 
ao, ‘for s |= 160] 25,600 ee 
| 4. 200| 40,000] 8,000,¢00 
3 | 266| 70,756] 18,821,096 | 
| 2 | 400}160,0co0}] 64,000,000 
Fes 800}640,000] 512,000,000 } 


t The greateft Magnifier in Mr. LEEwENHOEK’s Cabinet of Microfcopes, prefented to the- 
yal Society, has its Focus, as nearly as can well be meafured, at one Twentieth of an Inch Diftance 
m its Center, and confequently magnifies the Diameter of an Object 160 times, and the Superficies 
»600. But the greateft Magnifier in Mr. WiLson’s Single Microfcopes, as they are now made, 
s ufually its Focus at no farther Diftance than about the Fiftieth Part of an Inch ; whereby it has a 
wer of enlarging the Diameter of an Obje& 400, and its Superficies 160,000 times. 
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be pleafed to know certainly what the Pow- 
ers of their Glafiecs are, and confequently 
what may be expected from them, it would 
-be much better if the Micro/cope-Makers 
would grind their Glaffes according to fome 
fettled Standard, and not work by guefs, as 
they ufually do at prefent, whereby no two 
Sets of Magnifiers can be fuppofed exactly 

alike. Such a Standard, which would afford 

a very ufeful Set of Glafles, magnifying one 
more than another in due Degrees, is, I 
think, as follows, — khong 


The FOCAL DISTANCES of 
Six. Magnifiers for Mr. Witson’s 
Pocket Microfcope. 


. . Magnifiesthe 
Q Superficies, 
1. } (‘sor OF 24 --169,000 
a zon OFS | =| 
Dift. of e i == 10,000 | |; 
pthe Fo-. es 4% 
4, ]eusat--j = 16] 2h —s Sone 
5.0 e or 30 | ¢ heen eel 
64. - XE, 90r 50d 256. 
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The FOCAL DISTANCES 
ons ipa sige for the Microfcope oc! 
ak Opake Oneey | w 


too Pts. of | Magnifies . Magnifiesthe) 
an Inch. | the Diam. Superficies, - 


ate 2 


8 | — 1009 | 10,0805" 
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the Fo- ay g 
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The magnifying Power of the Solar Mi. 
crofcope muft be calculated in fomewhat a 
different Manner. For here, the Difference 
between the Focus of the ‘Magnifier, and 
the Diftance of the Screen, or Sheet where- 
on-the Image of an Objeé is caft, is the Pro- 
portion of its being magnified. Suppote, for 
Inftance, the Tats made ufe of has its Focus 
at haifan Inch,-and»the Screen be placed 
at the Diftance of five Feet: The Object 
will then appear enlarged’ in the Proportion 
of five-Feet to half an Inch: And as in five 
Feet there are one hundred and twenty | half 
Inches, the Diameter will be magnified one 
hundied and twenty times, which multi- 
plied by one hundred and twenty, fhews the 


_Superficies to be magnified fourteen thou- . 


“‘fand and four hundred times: and by put- 
_ ung 


- - 


35 


The Magnifying Power of Glaffes. 

ting “the Screen at farther Diftances, is 
may magnify your Object to almoft what 
Size you pleafe. But I would advife all — 
who ufe this fort of Microfcope, to regard 
Diftinctnef§ more than Bignefs, and place 
the Screen juft at that Diftance where the 
Object i is tiie moft fharp and clear, 


iit Gel, ALB. TK 
of the magnifying Power of Glaffes in the 
Double Mscepleghe. 


Should now thew the Method of com- 
puting the magnifying Power of our 
double Microfcope, as I have done of the 
fingle ones: but a Calculation of the Powers 
of three combined Glaffes, would appear fo 
intricate and unintelligible to People unac- 
quainted with Optics (for whofe Service 
chie‘ly I intend this Treatife) that I believe 
they will readily excufe my perplexing them 
with it: and as for the learned in that Sci- 
ence, they probably will be better pleafed 

to calculate for themelves. 
_ The double reflecting Microfcope, defcri- 
bed p, 16. is the only Inftrument at prefent 
made amongft us for this Purpofe, wherein 
fach a Combination of Glaffes is employed. 
Here, indeed, the magnifying Power of the 
 Object- 
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Object-Lens is greatly increafed by the Ad- 
dition of two Eye-Glaffes ; but as no Obje&- 
Lens cam be ufed with them of fo minute a 
Diameter, or that magnifies of itfelf near fo 
much as the Lenfes we can ufe alone, upon 
the whole, the Glaffes of this double Micro- 
{cope magnify little or nothing more than 
thofe of Mr. Wixson’s fingle one. And 
the fame Table which fhews the Powers. of 
the Glafies belonging to that Microfcope, 
may ferve for thefe alfo, For the fir? Gla/s, 
fecond Glafs, &c. of either Microfcope, mag- 
nify pretty much alike ; and the chief Ad- 
vantage arifing from a Combination of Glaf- 
fes, is, the fight of a larger Field or Portion 
of an Object, magnified in the fame Degree. 


CHAP. X. 


To find out the real Size of Objedts feen 
} by Microfcopes. 


H O’ by the preceding Direétions the 
A magnifying Powers of Microfcope- 
Glaffes may eafily be underftood, it will ftill 
remain uncertain, (if the Obje@ts we examine. 
are exceedingly minute) what the real Big- 
nefs of them is, For though we may know 
they are magnified fo many thoufand times, 
we can make by that Knowledge but a very 
imperfect Computation of their natural and - 
true 
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view'd by Microfeopess At 
true Size; nor can we, indeed, come to any 
certain Conclufion as to that, but by the 
Mediation of fome larger Object, whofe 
Dimenfions we really know. | For as Bulk 
itfelf is meerly tomparative, the only Way 
we can judge of the Bignefs of any thing, is, 
by comparing it with fomething elfe, and 
finding out how many times the lefler is 
contained in the larger Body. ‘To do this 
in Microfcopical Objects, feveral ingenious 
-Methods have been contrived ; of which, 
fuch as are come to my Knowledge, and 
are plain and practicable, I hall lay before 
the Reader... | 
_. Mr. Leeuwen Hoex’s Way of comput- 
ing the Size of Salts in Fluids, of the Ani- 
malcules iz Semine Mafculino, in Pepper- 
Water, &c, was, by comparing them with 
the Bignefs of a { Grain of Sand; and his 
Calculations were made in the following 
Manner, : | ‘f 


He 
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He view’d. through his Microfcope a firs 
gle + Grain of Sand, which we'll fuppofe to 
be magnified as the ' round Figure ABCD, 
Then’ obferving an Animalcule {wimming, 
or running acrofs it, or coming near it; 
(which we’ll imagine to be of the Size 1. ) 
confidering and meafuring this by his Eye, 
‘he concludes, that the Diameter of this Anis . 
malcule is lefs, by a twelfth Part, than the 
Diameter of the Grain of Sand: confe- 
quently, according to the.common Rules, — 
the Superficies of the Grain of Sand is one ~ 

-hundred forty four ‘times, and the whole 
' Contents thereof one thoufand even. hune 
‘dred and twenty eight times larger than’ bik 
-Animalcule, ~ 

Suppofe, .again, that ‘he fees among # thete 
another and {maller Species of Animalcules; 
one of which [2.] he likewife meafures’ ‘with: 
his Eye, by the help of a good Microfcope'; A 
and computes its Diameter to be five times, 


but, to be within compafs, he reckons it .° @ 


only four times lefs than the former Animal- 
cule 1., According then. to, the; foregoing 
Rules, the Diameter of this will be fixteen, 
and the whole Bulk fixty-four times’ lefs 
than the Animalcule 1. | 
‘Tf farther, upon a nicer View, He aiee 
vers.a third “fort. of Animalcule ! 2 } fo ex- 


+ Vide ieadway. Experim. & Contempl. Tom. Iv. 
PS: 73: 
ceedinglty 


view d by Microfcopes. 43 
ceedingly minute, that, examining it in the 
former Manner, he concludes that the Dia- 
meter thereof is ten times fmaller than the 
fecond fort: it will then- follow, that a 
thoufand of thefe are but equal in Bignefs 
to one of that fecond fort. ty 

The firft’ fort multiplied by the fecond, 
and the fecond by the third, will plainly de- 
monftrate how many of this third and mi- 
nuteft fort are. requifite to make‘up the 
Bulk of a fingle Grain of Sand-:~ the Procefs 
of which is as follows... . 
. + Firt fort, 1. whofe Diameter is lefs 

than that of a Grain of Sand. 
| 12 times, 
I2 
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he Mito d Sint bs sh ooco: 
Of the firft fort, 1,728 in a Grain of Sand, 


Second fort, 2. whofe Diameter is: lefs than 
_ «|, that of the firft fort 


ein Pu f1o0 4 times. oe 
ook i: F y | 4 r j vi res chon Te ' 4 
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Third fort. 3. whofe Diameter is lefs tha 
that of the fecond. fois 
10 times, 
2: 
4) ROB wel | hace ae ze 
hai . 
1000 in. one of | the od fort. 


ma of the firft fort in aGr. of Sand, 
. 64, of the 2d fort i in 1 of the firft, 
pr | 
10368 
se nana, quereoroontie? 
110,592 
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, After this‘manner, ‘the comparative Size 
of all forts of Objeéts may very eafily be 
computed, only fubftituting (for fuch as are 
lefs minute) a fmall Seed, or fome other 
Body whofe Size we are ‘well acquainted 
with, in the room of.a Grain of Sand. 
And, particularly, by the Solar Microfcope, 
our Calculations may be-made with great 
—— »fince the mage of the Object 


enquired 
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éfiquired after, and of the Grain of Sand, 
the fmall Seed, or whatever elfe is thought 
proper to compare with it, may be really 
meafured by a Ruler, or a Pair of Compaifies, 
dnd the Difference of their Diameters moft 
exactly found. 

The Method Mr. Hooke made ufe of, 

to know how much an Object appears mag- 
nified, I fhall give in his own Words.----~ 
«« Having (fays he) rectified the Microfcope, 
** to fee the defired Object through it very 
* diftin@ly ; at the fame time that I look 
‘upon the at through the Glafs with 
“one Eye, I look upon other Objects at 
“the fame Diftance with my other bare 
“« Eye: by which means I am able, by the 
* Help of a Ruler divided into Inches and 
** fmall Parts, and laid on the Pedeftal of 
** the Microfcope, to caft as it were the 
“« magnified Appearance of the Obje& upon 
“ the Ruler, and thereby exactly to mea- 
**"fure the Diameter it appears of through 
* the Glafs; which being compared with 
**'the Diameter it appears of to the naked 
* Eye, will eafily afford the Quantity of its — 
** being magnified.” ---This, for Multitudes 
of Objects, isa ready and good Way ; and 
I can declare from my own Experience, that 
a little Practice will render it exceeding eafy 
and pleafant. | 

Another very curious Way for this Pur- 
pofe, is defcribed by the ingeniousDr.JuRin, 

in 
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in the 45th Page of his P/ ayfico- Mathematical 


Differtations ; the Manner whereof is thus: 
Wind a Piece of the fineft Silver Wire you. 
can get a great many times about.a Pin, or 
fome other fuch flender Body, fo clofely a as. 
to leave no Interval between the Wire- 
Threads ; to be certain of which, they muft 
be carefully examined with.a Glafs, Then, 
with the Points of a {mall Pair of Compafles, 
meafure exactly what Length of Pin the 
Wire covers: and applying the Compaffes, — 
with that Meafure to a diagonal Scale of 
Inches, you'll find how muche it is; after. 
which, by counting the Number of Wire- 
Rounds contain’d in that Length, you'll ea= 
fily difcover the real Thickneds of the fingle 
Wire. This being known, cut it into very 
{mall Pieces, and. when you examine an. 
Object, if it ‘be opake, ftrew fome of thefe, 
Wires upon. it ; if tranfparent, under. it ; and 
with your Eye compare the Parts of the. 
Objeét with the Thicknefs of fuch Bits. of 
Wire as lye faireft to your. View. 

By this Method Dr, Ju Rin obfer ved, that. : 
four Globules of human Blood would genes 
rally cover the Breadth of a Wire, which he 
had found to be 2i;th Part of an Tach. and . 
confequently, that the Diameter of a figs 
Globule was +50 
was alfo confirmed a Mr. LEEUWE, N= 
HOE K's Obfervations upon human Blood, 
made with a Piece of the fame Wire, fent 

tg 
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to him by Dr. Junin. Vide Philofopbical 
Tranfaétions, Numb. 377: : 

Mr, Martin, in his Optics, gives ano- 
ther Way; fufficiently eafy and ready on all 
Occafions. On a circular Piece of Glafs; 

“let a Number of parallel Lines be drawn 
carefully with the fine Point of a Diamond, 
at the Diftance of one fortieth Part of an 
Inch, from each other. If this be placed in 
the Focus of the Eye- glafs of a Microfcope,; 
the Image of, the Object will be feen upon 
thefe Lines, and the Parts thereof may be 
compared with the Intervals; whereby its 
true Magnitude, or Dimenfions, may be ve- 

nearly known: for the Intervals of thefe 
Lines, tho’ f{earce difcernable to the naked 

ye, appear very large through the Micro 
fcope. A Contrivance of this Kind may alfo 
be invented for fuch Microfcopes, as a Glafs 
cannot be apply’ d to in the above manner, 
by placing it under.or behind the Object, 
which will anfwer the fame Parpofe. 3 | 

Here it will be eafy to find what Pro- 
portion an Object, or any Part thereof, bears 
to an Interval between two Lines, and then 
determine it in Parts of an Inch: for if the 
Width of an Object appears juft one Inter- 
Nal; we fhall know it to be juft one fortieth 

ait of an Inch; if half an Interval, the 
eightieth ; if a Quarter 6f an Interval, the 
one hundred and fixtieth ; if one fifth, only 

=e two hundredth Part of an Inch, ; 
E Yr, 
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Dr. Sm1tTu hasan Invention akin to this, 
for taking exact Draughts of Objects, view= 
ed in double Microfcopes:: for he advifes, 
to get a Lattice made with {mall Silver 
Wires, or fmall Squares drawn upon a plain 
Glafs by the Strokes of a Diamond, and to 
put it into the Place of the Image form’d 
by the Object-Glafs. Then, by transferring 
the Parts of the Obje@t feen in the Squares 
of the Glafs or Lattice upon fimilar corre- © 
fponding Squares drawn on Paper, the Pic~ 
ture thereof may be exactly taken. 

There are fome other forts of Microme~ 
ters, or Inventions for meafuring the {mall 
Objects feen in Microfcopes; but as they 
are more complex and difficult, I inc tet 
fwell this Volume with them. 


CHAP. XI. 
Of the Area or Portion of an Object fen, 


HE vifible Area, Field of View, ot 
Portion ‘of any Object feen through a 
Microfcope, is in Proportion to the Diameter 
and Area of the Lens made ufe of, and its 
Power of magnifying, and may be thereby 
determined : fince, if the Lens is extreamly 
{inall, it magnifies a great deal, and, cons 
fequently, a very minute Portion only of an 
3 Beg 
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—Objeét cai be diftinguifhed through it. For 
which Reafon the greateft Magnifiers never 
fhould be employed but for the moft minute 
Objects.-----This Confideration will direét 
how to fuit the Magnifiers to the Size of 
the Objects to be examin’d, which is of the 
utmoft Confequence in Microfcopical Ob- 
fervations; and may ferve to rectify the 
Miftake of abundance of People unexperi- 
enced in Glaffes, who, upon feeing a Mite 
or a Loufe greatly magnified, are apt to cry 
out with much Surprize, O that we had a 
Cricket, a Frog, or fome’ other Creature ; 
how finely that would appear! Whereas, in 
truth, fuch large Objects would intirely cover. 
‘the Lens, and could not be {een at all. 
- Microfeopes very happily affift us when . 
“Objeéts are fo fmall as to evade our Sight; 
but it would be trifling and unneceffary to 
‘employ them on fuch large Things as we can” 
fee without their Help. On 
I hall not trouble the Unfkilful with per- 
-plexing Calculations about the Area or Field 
of Objects feen by each Magnifier, but give 
this fhort Rule in general, that it differs not 
greatly from the Size of the Lens made ufé 
of, and that the Whole of any Object, much 
beyond that Size, cannot conveniently be 
viewed through it. | | | 
There is fome Difference, as to the vifible 
~ Area of an Object, between fingle and double 
: Microfcopes 3 for the double thew a larger 
es E 2 « Portion 
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Portion of it than the fingle, tho’ magnified 
“as much, | anise 


Having fhewn the Structure and Powers 
-of Microfcopes, I proceed now to defcribe 
the Manner of chufing, Jen and ap- 
plying Obje&s to them. 


Keath-acnt 
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Of Osjects in General, ies 


Roper Objects to be examined by Mi 
crofcopes, are (as Mr. HooKE very ju- 
dicioufly diftinguithes) “* exceeding Jmall Bo- 
<< dies, exceeding fmall Pores, or esis 3 
$s final Motions.” 

Exceeding {mall Bodies, muft either be | 
the Parts of larger Bodies: or Things, the 
Whole: whereof is exceedingly minute ; 
fuch as {mall Seeds, Infects, Sands, Salts, 
Se, 

Exceeding fmall Pores, are the Taterflces 
between the folid Parts of Bodies, as in Stones, 
Minerals, Shells, &c. or the Mouths of mi- 
nute Veffels. in Vegetables, the Pores in the 
Skin, Bones, &c. of Animalsaiute bowen 9 

Exceeding {mall Motions,. are. the Move- 
ments of the feveral Parts or Members. of. 
minute e-Anithals, or the Motion of the Fluids — 

: ‘contained — 
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| contained either in animal or vegetable Bo- 
dies. © 

* Under one or sth of thefe three Heads 
almoft every thing around us affords Matter 
of Examination, and may conduce both ta 
our ereerente and Inftruction-;- as I hope 
more particularly t to fhew, 


Many, even of thofe who have purchas’d 
Microfcopes,° are fo little acquainted with 
their general and extenfive Ufefulnefs, and 
fo much at a Lofs for Objects to examine by 
them ; that after diverting themfelves and ° 
their F riends, fome few times, with what 
they find in the Sliders bought with them, 
of two or three more common Things, the 
Microfcopes are laid afide as of little farther 
Value: and, a Suppofition that this muft be 
- the Cafe; prevents many others from buying 
them ;.' whereas, among all the Inventions 
that ever ‘appeared in the World, none can 
pethaps be found fo conftantly ‘capable of 
entertaining, improving, and fatisfying the 
Mind of Man.----To evince this, and excite 
thofé whofe Time and Circumftances permit, 
to this delightful Study, is the Intention of 
my Writing ; and)as Curiofity, the univerfal 
Paffion ‘of Mankind, may this Way continu- 
ally ‘be gratified, I hope T thall not write in 
vain, “And “if I can‘ hereby induce any to 
pafs thofe leifare Hours agreeably'and ufe- 
ay in | contemplating the Wonders of the 

3 Creation, 
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Creation, which otherwife would be fpent 


in tirefome Idlenefs, or, perhaps, fome fay 


fhionable and expenfive Vice, I thall paei 


thefe Sheets very happily beftowed. 
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Of Examining Ox JECTS. : 


A N Examination of Objects, in order ta 


difcover Truth, requires a great deal 


of Attention, Care, and Patience, together, 


with fome confiderable Skill and Dexterity 
(to be acquired by Practice chiefly) in the 
preparing, managing, and applying them to 
the Microfcope. What little Knowledge in 
thefe Matters I may have gained, either 
from the Accounts of others, or my own 
. Experience, after being converfant many 
Years therein, I fhall readily communicate ¢ 
in hopes my Pains may clear the Way to 
Difcoveries that will. prove of Confequence 
to the World, and render. this Study. both 
defirable and eafy. 

When any Objc& comes to be examined, 
the. Size, the Contexture, and Nature of it 
fhould be duly confider a ; in order to apply 
it to fuch Glaffes and in fuch a Manner ag 
may fhew it beft. The firft Step towards 
this, Mest fhould be, to view it through 

a Mag- 


y 
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| a Magnifier that’can take in the Whole at 
| once: for by obferving how the Parts lie as 
to one another, we fhall find it much eafier 
to examine and judge of them feparately, if 
there be occafion. ----- After having made 
ourfelves acquainted with the Form of the 
Whole, we may divide it as we pleafe, and 
| the fmaller the Parts into which it is divided; 
| the greater muft be the Magnifiers where- 

| with to view them. | 
The. Tranfparency or Opakenefs of an 
Object muft alfo be well regarded, and the 
Glafies made ufe of, muft be accordingly 
fuited thereto; for a tranfparent Object will 
bear a much greater Magnifier than one that 
is opake; fince the Nearnefs a Glafs that 
- Magnifies much muft be placed at, una- 
— Voidably darkens an opake Object, and pre- 
vents its being feen, unlefs by the Micro- 
Icope on purpofe for fuch Subjects, defcri- 
bed pag.27. Mott Objects, however, be- 
come tran{fparent by being divided into ex- 
_freamly thin or minute Parts. Contrivance 
therefore is neceflary, to reduce them into 
‘fuch Thinnefs or Smallnefs, as may render 

‘them moft fit for Examination. ; 
_. The Nature of the Obje&, whether it be 
alive or dead, a Solid or a Fluid, an Ani- 
‘mal, a Vegetable, or a Mineral Subftance, 
moft likewife: be confidered, and all the 
-Circumitances of it attended to, that we may 
apply it in the moft convenient Manner, If 
, Ee 4. ; it 


: 54 | Of Examining Osyecrs: 


it be a living Animal, care muft be taken to | 
fqueeze, hurt, or difcompofe it as little as 
poffible, that its right Form, Pofture, and 
Temper may be difcover'd. Tf: a Fluid, and 
too thick, it mutt be thinned ‘with Water : : 
if too thin, we fhould let fome of j its watery 
Parts evaporate. Some Subftances are fitteit 
for Obfervation when dry, others again when 
moiftened ; fome when frefh, and fome after 
being kept a while. 

Light is the next Thing to be eet care 
of, for on this the Truth of all our Examinay 
tion depends ; and a very. little Experience 
will thew, how different Objeéts appear in 
one Pofition and Kind of it, to what they 
do in another. So that we fhould turn ther 
every Way, and view them in every Degree 
of Light, from-Br ightnefs even to Obfcurity ; 
and i in all Pofitions to each Degtee ; ; till we 
are certain of their true Form, and that we 
are ‘not deceived. For, as Mr. Hoo KE 
days, in many Objects it is very difficult to 
diftinguifh between a Prominency and a 
Depreflion ; ‘between a Shadow anda black 
Stain ; and in Colour, between | a Refleétion 
and a Whitenefs. The Eye of a F ly, for 
Example, in one kind of Light, appears like 
a Lattice drilled through with ‘Abundance 
of Holes; in the Sun-fhine, like a Surface 
covered with golden Nails: in one Pofition, 
- like a Surface covered with Pyramids, in 
another 
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another with, Cones, and in other Pofitions 
of quite other Shapes. | 

The. Degree of ‘Light muft be duly fuit- 
ed to thé Objet; ‘which, if dark) will be 
feen beft in a full and: ftrong Light but if 
very tranfparent,. the Light fhould be pro- 
portionably weak : for which Reafon there’s 
a Contrivance, both in the fingle and double 
Microfcope, to cutoff abundance of its Rays, 
when fuch tranfparent Objects are examined 
by the greateft Magnifiers. Yi 

“The Light of a Candle, for many Objects, 
and ‘efpecially fuch as are exceedingly minute 
and tran{parent, is preferable to Day-light 5 
and for ‘others Day-light is beft :- I mean the 
Light ofa bright howd: As ‘for Sun- thine, 
it is reflected from Objeas with fo muéh 
Glare; “and exhibits {uch gaudy Colours, 
that ‘Rothing: can ‘be: determined by it with 
‘Certainty + and therefore it’s to: be account 
ed the worft Light that can be had. : 
~ “'Phis Opinion’ of Sun-fhine ech) not, 
Mosbear. ‘be extended to the Solar Micro 
‘fcope, ‘which. cannot be ufed to Advantage 
‘without it# brighteft Light ; for, “in that 
‘Way, we fee net the Object " iefelf whereon 
‘the Sun-fhine is caft, but only the Image or 
Shadow of it exhibited upon. a Screen; and, 
preening no Confufion can varife by the 

laring Reflection of the Sun’s Rays: from 
the Object to the Eye, which is the Cafe in 
other’ Microfcopes. But then, in that Solar 

Way, 
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Way, we muft reft contented with viewing 
the true Form and Shape of an Object, with- 
‘out expecting to find its natural Colour, fince 
no Shadow can poffibly wear the Colours of 
the Body it reprefents. ae 


" OL As Pode sccuivie 
Of preparing and applying OxBjEctTs, 


OST. Objects require fome Manage- 

ment, in order to bring them proper- 

dy before the Glafies.----If they are flat and 
-tranfparent, and fuch as will not be injured 

_ by Preffure, the beft Method is to inclofe 
them in Sliders, between two Mo/covy Talcs 
or Ifinglas, This Way the Feathers of 
Butterflies, the Scales of Fithes, the Farine 


of Flowers, &c. the feveral Parts, and even 


whole Bodies of minute Infects, and a 
thoufand other Things, may very. conve- 
niently be preferved, Every curious Obferver 
will therefore have them always ready to 
receive any accidental Objeét, and fecure it 
for future Examination: and a Dozen or 
two of thefe Sliders, judicioufly fyrnifheds — 
are a fine natural Hittory, where we may 
read delightful Leffons of the high Perfection 
of God’s Works, and his Wildom, in. ther 
Contrivance. © 
In making a Colleétion of Objeds; “the | 
| Sliders. fhould not be filled promifcuoutly, 
3 
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put Care taken to fort the Objects according 
to their Size and. Tranfparency: in fuch 
manner, that none be put together in the 
fame Slider, but. what may properly be ex- 
amined by the fame Magnifier: and then 
the Slider fhould be marked with the Num- 
ber of the Magnifier its Objects are fitteft 
for: that is, the moft tranfparent, or mi-. 
nuteft Objects of all, which require the firft 
Magnifier to view them by, fhould be pla- 
ced in.a Slider, or Sliders marked with Num-= 
ber I. Thofe of the next Degree in Sliders 
marked with Number II. and fo of the retft. 
This Method will fave Abundance of Time 
and Trouble in fhifting the Magnifiers, 
which, without fuch Sortment, muft perhaps 
be done two or three Times in overiooking 
a fingle Slider *, The Numbers marked 
upon the Sliders will likewife prevent our be- 
_ ing at any Lofs what Glafs to apply to.each. » 
Small living Objects, fuch as Lice, Fleas, 
 Gnats, fmall Bugs, minute Spiders, Mites, 
- &c. may be placed between thefe Talcs, 
without killing or hurting them, if care be 
taken not to prefs down the Brafs Rings 
that keep in the Talcs: and will remain a. 


— * In placing your Objects in Sliders, a conyex Glafs of 
about an Inch Focus, to hold in the Hand, and thereby 
adjuft them properly between the Talcs, before you faften 
them down: with the Brafs Rings, will be found very con- 
‘venient. ; 

jive 
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live even’ Weeks in this Manner, But if 
they are larger than to be treated thus, either’ 
put them in a Slider with concave Glaffes) 
intended for that Ufe, and defcribed pag. to. | 
dr inthe Cell pag. 19. or elfe examine them’ — 
ftuek onthe Pin, or held between the Ply-' 
ers; either of which ‘Ways they may be 
viewed at pleafure. q 
“Jf Fluids come under Examination,’ 465 , 
difcover the. Animalcules that may ‘be in 
them, take’up a fmall Drop with your’ Pen — 
or Hair.pencil, and place it on a fingle Ifine 
olafs, (which you fhould have in a Slider ~ 
ready) ot elf€ in one of the “little concave — 
Glafies, and fo apply it. But in cafe, upon’ — 
viewing it, you find, as’ ‘often happens, ‘the 
Animalcules fwarming: together, and fo ex 
ceedingly numerous, that running continu- 
ally over-one'another, their Kinds and ‘real 
Form cannot be known’; fome Part of the — 
Drop muft-be taken off the Gla) and’then — 
a little fair Water put to the reff, ‘will thake 
them: feparate, ‘and thew them’ dittine and 
well. And this Mixture of Water is-parti- 
ularly requifite i in’ viewing the Semen Maf- 
étilinum of all Créatures': for’ the Animals _ 
cules therein contained are unconceivably 
minute, and yet crowded” together in “ach 
infinite. ‘Numbers, that unlefs, it- be diluted ~ 
a great deal, they cannot be fafficiently fepa- | 
rated to. dittinguith their true Shape... | |. a 
iisisow BM 
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_ But, if we view a Fluid, to find what 
Salts it may have’in it, a Method quite. con- 
trary to the foregoing muft be employed: 
for, then, the Fluid muft. be fuffered to e- 
vaporate, that the Salts being left behind up-. 
‘on the Glafs, may more eafily be exarnined, 
Another, and. indeed. the moft. curious 
Way of examining Fluids, is, by applying 
them to the Microfcope, in, exceedingly 
{mall capillary Tubes made of the. thinneft 
Glafs poffible. This was Mr. LEEuwEn- 
-HOEK’s Method. for difcovering the Shapes 
of Salts floating in Vinegar, Wine, and feve- 
ral other Liquors ; and fuch.Tubes fhould. 
be always ready to ufe as occafion requires, 
_ ,For the Circulation of the Blood, Frogs, 
Newts,, or Fifhes, are commonly made ufe 
of; and (there are Glafs Tubes.in the fingle 
Microfcope, and a Fith-pan as well as. Tubes 
in the double one, on. purpofe to. confine 
thefe Creatures, and bring the proper Parts. 
of them to view: ‘which,. in Newts and 
Fifhes, are the Tails, and in Frogs. the fine 
filmy Membrane between the Toes of the 
dinder Legs, Though, if we can contrive 
to faften down the Creature, and bring our 
Object to the Magnifier, the Circulation can- 
‘mot poffibly. be feen fo plainly any where, as — 
in the Mefentery, or thin tranfparent Mem- 
Srane that joins the Guts together ; and this 
Part, by pulling out the Gut. a little, may 
gafily be adjufted to. the Magnifier. | 
Quo h To 
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To diffe@ minute InfeGts, as Fleas, Lice, 
Gnats, Mites, &c¢. and view their in teitival ¢ 
Structure, requires a great deal of Patience 
and Dexterity : yet even this may be done, — 
in a very fatisfactory Manner, by Means of 
a fine Lancet and Needle, if they are placed — 
in a Drop of Water: for their Parts: will 
then be feparated with Eafe, and lie fair be- 
fore the Microfcope, fo that the Stomach and _ 
other Bowels may plainly be stp | 
and examined. ) 

We fhould always have ready Fei this 
Purpofe little Slips of Glafs about the Big- 
nefs of a Slider, to place Objects on, oc». 
cafionally ; fome of which Slips fhould be 
made of green, blue, and other different co-_ 
loured Glafs; many Obje&ts being much — 
more diftinguifhable when placed on one — 
Colour than on another. We fhould like- — 
wife be provided with Glafs-Tubes of all 3 
Sizes, from the fineft Capillaries that can be — 
blown, to a Bore of half an Inch Diameter, — 

I belicve there is no better Way of pre~ — 
ferving tranfparent Objects in general, than — 
by placing them between clear Ifinglafs in — 
Sliders: But opake Bodies, fuch as Seeds, 
Sands, Woods, €&c. require different Mae 
nagement ; and a Collection of them fhould a 
be prepared in the following Manner. . 


Cut Cards into {mall Slips, about half an 
Inch in Length, and the Tenth of an Inch | 
ad wet them half their Length with a_ | 

{trong 


RismpgiG wy « 


is ies aspetteee 


We ANd EERE 


a 


C1 


. 


Lay 


ot at 


Of preparing and applying Osjects. 61 
ftrong but very tranfparent Gum-water, and 
with that flick on your Obje&. As the Spots 
of Cards are red and black, by making your 
Slips of fuch Spots you will obtain a Contraft 
to Objects of almoft any Colour: and by 
fixing black Things on the white, white on 
the black, blue or green on the red or white, 
and all other coloured Obje€ts on Slips moft 
contrary to themfelves, they will be fhewn 
to the beft Advantage. Thefe Slips are ins 
tended chiefly for the new-invented Micro- 
{cope for opake Objects, to be applyed between — 
the Nippers: but they will alfo be proper 
for any other Microfcope that can fhew opake 
Bodies. A little {quare Box fhould be con- 
trived to keep thefe Slips in, with a Num- 
ber of very fhallow Holes juit big enough 
to hold’ them. If fuch Holes were cut 
through Pieces of that Paftboard Covers of 
Books are made of, exactly fitted to the Box, 
and a Paper was pafted on one Side of each 
to ferve for a Bottom to it, three or four 
fuch Paftboards ftored with Obje@s might 
lye one upon another in the fame Box, and 
contain an hundred or more of Slips with Ob- 
jects faftened on them, always ready for Ex- 
amination. It will not be found amifs to 
provide fome Slips larger than others, for 
the Reception of different fized . Objeéts : 
But the Pattern hereto annexed (Plate VI.) — 
will better explain my Meaning. The Box 
fhould likewife. be furnithed. with a Pair of 
mas Plyers, 
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_Plyers, to take up and adjuft the Slips ; 4 ye 


therefore a convenient Pica is contrived — . 
therein to hold them, as the Plate besvtsy 7 


ath fhews.* 
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Cautions in Viewing OnjEcTs. 


BEwre of determining and declaring tbaeh a 

Opinion. fuddenly on any Object ; for — 
Imagination often gets the Start of Jude iT 
ment, and’ makes People believe they feé ~ 
Things, which better Obfervations will ‘con=— 
vince them could not poffibly be feen > thefe. a 
fore affert’ nothing till after repeated Experi« ~ 
- ments and-Examinations, in all Lights, sae : 


tt all ‘Pofitions. 
When you employ the Aierareapé! fhake 
off all Prejudice, nor harbour any favourite — 


Opinions; for, if you do, ’tis not unlikely ~ 
Fancy will betray you into Error, and make 
you think you fee what you would ‘with to fee, | 


Remember that Truth alone is the Mats 
ter you are in fearch after ; and if you have © 


been miftaken, let not Vanity feduce tet tig 5 


perfitt i in your “Miftake, 


' * Mr. Cure, in Fleet-fireet, can fapply thofe who aoite ; 
care to, give themfelves the Trouble of making them,;with 


Boxes after this Pattern, which are found by Experience to. 


be extreamly ufeful:' He likewife makes and fells all the | | ; 
Pa $ 7 | 


Mier jes with their Apparatus mentioned in this Tx 


| 


on | 
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-- Pafs no Judgment upon Things over ex- 
tended by Force, or contracted by Drynefs, 
‘or in any Manner out of their natural State, 
without making fuitable Allowances. 

There is no Advantage in examining any 

Object with a greater Magnifier than what 
fhews the fame diftinctly ; and therefore, if 
you can fee it well with the third or fourth © 
Glafs, never ufe the firft or fecond ; for the 
lefs a Glafs magnifes, the better Light you'll 
have, the eafier you can manage the Object, 
and the clearer it will appear. 
- It is much to be doubted, whether the 
true Colours of Objects are to be judged of, 
when feen through the greateft Magnifiers : 
for as the Pores or Interftices of an Object 
-muft be enlarged, according to the magnify- 
ing Power of the Glafs made ufe of, and the 
component Particles of Matter muft by the 
fame means appear feparated many Thou- 
fands of times farther afunder than they do 
to the naked Eye, their Reflections of the 
Rays of Light will probably be different, and 
exhibit different Colours. And, indeed, the 
‘Variety of Colouring fome Objects appear 
dreft in, may ferve as a Proof of this. 

The Motions of living Creatures them- 
felves, or of the Fluids contained within 
them, as feen through the Microfcope, are 
likewife not to be determined without due 
Confideration : for as the moving Body and 
the Space wherein it moves are magnified, the 
. Motion 
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Motion muft probably be fo too, And there- 
fore, that Rapidity, wherewith the Blood 
feems to pafs along through the Veffels of 
{mall Animals, muft be judged of accordings 
ly. Suppofe, ‘for Inftance, a Horfe and a 
Moufe move their Limbs exactly at the fame 
Moment of Time: if the Horfe runs a Mile 
while the Moufe runs fifty Yards (tho’ the 
Number of Steps are in both the fame) we 
fhall readily, I believe, allow the Horfe’s 
Motion to be fwifteft. ‘The Motion of a 
Mite viewed through a Microfcope, or feen 
by the naked Eye, is, perhaps, not much 
lefs different. 

Some People have made falfe Bictestds 


and ridiculous Boafts, of feeing, by their | 


Glafies, the Atoms of EPrcurus, the fub- 
tile Matter of Des CaR TES, the * Effluvia of 
Bodies, the Emanations from the Stars, and 
othen! twee Impoffibilities : But let nO 
ingenious and honeft Obferver give Credit to 
thefe romantic Stories, or mifpend his Time, 

and bewilder his Brains, in following fuch 
idle Imaginations, ovheh there lies before. 
him an Infinity of real Objects, that may be 
examin’d with Eafe, Profit, and Delight. . 


* Dr. Hicumore pretends that the Effuvia of the 
Loadftone have been feen by Glaffes, iffuing from it in the 
Form of a Mift: And all the reft of the above Extravagan- 
_ces have been boafted of by others. Vid. LEmu wen. Arc. 
‘Nat. Tom. ii. Part il, pag. 348. 
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The MicroscoPE made Eafy : 
OR, AN 


ACCOUNT 


Of what furprizing 


DISCOVERIES 


Have been already Made by the 


MICROSCOPE; 
WITH 
Ufeful RerLectrions on them, 


TOGETHER WITH : 
A great Variety of new ExPrRiMENTS 
and OBSERVATIONS, pointing out many 
uncommon Subjects to ‘the Enquiry of the 
CuRIous. 
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MICROSCOPE 
Made Eafy, &e. 


PARA EB} IT, 


SS A VI NG defcribed the moft ufe- 

# ful Kinds of MicROSCOPES 
=| made amoneft us ; fhewn how to 
sizes) calculate the magnifying Powers 
of Grasses, and the real Szze of OBJECTS; 
taught the Ways of preparing, examining, 
and preferving OBJECTS; and given proper 
Cautions in our judging of what we view ; 
I come now to the Srconp ParRT of my | 
Defign, which is, to fhew what /urprizing 
Difcoveries have been already made by’ the 
Microscope, with ufeful Reflections on 
them: and alfo to fet forth a great Variety 
of new Experiments and Obfervations, point- 
ing out many wucommon Subjects for the Ex- 
amination of the Curious, 
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Of tke ANiMarcutes in Fluids. 


T HE fmalleft living Creatures yet known 
are the Anittalthlet in Fluids: where- 
of many Kinds have been difcoyer'd by the 
| age 4S of fuch &n* exceeding Minute- 
Million of them would not e- 
qual the Bignefs ofa large Grain of Sand ; 
and, it is probablé, there may be numberles 
Species ‘of a Size much lefs than thefe, It is 
alfo likely, that there_are..as-many,-of-even 


more Kinds of. thefé’ Jrvifibles (if I may ufe 


the‘Ferm) than of thofe whofe Size is difcern- 


able by the naked Eye, - Here; therefore, is — 


abundance of § Scope, for Enquiry and Admi- 


ration, fince every, Drop, of Water, or other . 
Liquor, (excepting Oils and. Spirits), either 


does. “already, or, upon. ftanding .expofed> a 


f: w Days, will appear full of hving © Creatures, 


of various Sizes and Forms. Some. kinds o 
- thefe Animalcules feem to be really Fifth, and 


are natural Inhabitants of the Water all 


their Lives: others live there but occafions 


ally, in the manner of Gnats, which, from 
Egos dropped by their Parents in the. Water, 


ecome {wimming Animals ; but, after a 


as - 


while, fhed their Skins,. appear in a Form — 
that bears, no Refemblance to what they wore 


~ 


before, a 
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before, take Wing, and turn Creatures’ of 
the Air. Fi. | 

We may thus account how Water where- 
in Pepper, Hay, Oats, Wheat, or other vege- 
table Subftances are infufed, will foon be- 
come full of Life: for thofe minute and in- 
vifible little Flies, which are every where 
hovering in the Air, and feeking Places to 
depofit their Eggs, when a Fluid offers well 
ftored with proper’ Nourifhment for their 
future Offspring, may be fuppofed to refort 
to it in Swarms, and lay their Eggs there, 
Thefe Eggs being foon hatched, the Infant 
Brood fwim about and live happily in the 
Fluid ; till grown to their ftatéd Size, they, 
in due Time, change their Forms, employ 
their Wings, and fly away. 

The Truth of this I have often experien~ 
ced: for after obferving fome kinds of 4nz- 
malcules in feveral Fluids to be grown to a 
certain Bignefs, on a fudden I have found 
them all gone away, and only amuch {mal- | 
ler, and confequently a younger Race of the 
fame Kinds remaining; which alfo, when 
grown to’ a like Size, - have foon after in the 
- fame Manner been gone too. Befides, if 

the Infufion be covered, tho’ with a Muf- 
lin or fine Lawn, I have conftantly found 
that few Animalcules will be produced there- 
in; but upon taking off the Cover, in a few 
Days it will be full of Life; which feems to 
prove, that the Eggs whence thefe zimal- 

i ae F cules 
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cules come, ‘mutt either be depofited by their 
own Parents, as I above fuppofe, or be 
brought along with the Air. And, indeed, — 
both thefe Ways may poffibly be: for as 
the Eggs of fuch minute Creatures are lighter 
than Air, Millions of them may continual- 
ly float therein, and, being wafted every 
where indifferently, may perifh in places 
unfuitable to their. Nature, but hatch and 
thrive when they happen to be lodged in a. 
proper Nidus for them. Some People ima- 
gine, that the Eggs of thefe little Creatures 
are lodged in the Pepper, Hay, or whatever 
elfe is put into the Water: but, were it fo, 
Y cannot think a thin Covering of Lawn; 


which does not exclude the finer Part of the, | 


Air, would prevent their being hatch’d ; and 
therefore muft conclude it a Mittake. ' 
Tho’ Water that flands at reft, and: ex- 
pofed in the open Air, will, after a few Days, 
have fome Animalcules in it, they will be 
found in no degree fo numerous as when 
vegetable Bodies have been fteeped therein : 
for no Creatures feem able to fubfift on meer 
Water only, and what little Particles befides 
may accidentally happen in it can maintain 
no great Number: But, when, by Infufion 
of the abovementioned Subftances, Water 
is {tored with their proper Food, the Micro- 
fcope can thew Myriads of diving Creatures 
in every little Drop. ; 
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Pepper-Water, oY 

As every curious Perfon will be defirous 
to view thefe Wonders with his own Eyes, 
and communicate them to his Friends, the 
following Directions for making Pepper- 
Water, Sc. to be kept always. ready for 
Obfervation, may not perhaps be unaccept~ 
able; cies 


| 
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To make PeppeER-WaTER, and of the 
Animalcules found therein, 


Pp UT common Black Pepper,  grofsly 
fs bruifed, into an open Vefilel, to cover 
the Bottom of it about half an Inch in 
Thicknefs, and pour thereon Rain or River- 
Water, tillit rifes above the Pepper an Inch 
or thereabouts. Shake or ftir the Water and 
Pepper very well together when firft you 
mix them, but afterwards not at all. Ex- 
pofe your Veffel to the Air uncovered, and © 
in a few Days you'll perceive a little Pellicle — 
or Skin upon the Surface of the Water, re- 
fle&ting Prifm Colours. This Skin, exa- 
mined by the Microfcope, will be found to 
contain Millions of Animalcules, {carce dif- 
cernable at firft, even by the greateft Mag- 
nifier, but continually growing bigger till 
they come to their full Size. ‘Their Num- 
bers too will every Day increafe mney. 
tl 
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till at length almoft the whole Fluid feems 
alive: though in reality, they lie chiefly on 
’ the Surface of the Water, and go not deep 
therein, unlefs frighted or difturbed; but 
when that happens, they'll fometimes dart — 
down, all, at once, and not appear again for 
fome time. In warm Weather this Skin 
rifles on the Surface fooner, and you'll per- 
ceive thenr grow fafter than in cold: tho’) 
even in the midft of Winter, if the Water 
be not frozen, the Experiment will fuc- 
Stidin Sis, a 
About the Quantity of a Pin’s Head of 
this Scum, taken up with the Nib of a new 
Pen,,or a {mall Hair- Pencil, and applied on 
a fingle Ifinglafs, firft to the third: Magnifier, 
then to the fecond, and then to the firft, 
will fhew feveral Sorts of Animalcules leffer 
each than other, and differing a great deal 
in Shape.as. well as Size.» sido. x: 
The Sorts that have béen obferved in 
Pepper-Water, até, “ed 
Lint, The largeft Sort of all, (reprefented 
Plate VII. Fig, I.) * The Length of thefe is 
about, the Diameter of a Hair, and three or . 
four, times more than their Breadth. -Their 
Bodies.are very thin and tran{parent, but 
that Side: which feems the Back is darker — 
than. the other, They turn themfelves im 
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Pepper-Water. 7 
the Water often, and fhew both Back and 
Belly, as 1.2. Their Edges are fringed, as, 
it were, with a great Number of exceeding- 
ly minute Feet, which are chiefly feen about 
the two Extremities : At one End there are 
likewife fome Briftles longer, than the Feet, 
refembling a Tail. Their Motion is. fwitft ; 
and by their Turns, Returns, and fiddeh 
Stops, they feem continually to be hunting 
about for Prey. They can employ their 
Feet in running as well as {wimming ; for 
upon putting a Hair amongft them, they'll 
often creep along it from End to End, bend- 
ing in feyeral odd Poftures. 

Secondly, A pretty common fort, whofe 
Length. is about one Third of a Hair’s 
Breadth, with Tails five or fix times as long, 
and fometimes more. Fig. II. 3. exhibits 
oné of them with the Tail extended. 2. re 
prefents another with its Tail in a Screw- 
like Form, as they appear very frequently. 
‘Sorhetimes, when they lye fuill, they thruft 
out and pull back again a fringed or beard= 
ed Tongue; anda Current runs conftantly 
towards them, which is caufed probably by 
the nimble Motion of fome minute Fins or 
Legs too fine to be difcerned. 

F Thirdly, A Sort about the Size of the laft, 
put without Tails, appearing fometimes in 
an, oval Shape,’ as Fig. JI. 1. and fometimes 
a little longer, refembling a Flounder, in the 
Manner of 2. ‘Their little Feet may be feen 

plainly 
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plainly when the Water is juft evaporating, 
for then they move them nimbly. Now 
and then two of them are: feen conjoyned, 
ap igs 

Fourthly, Another fort appear like flender 


Worms, about fifty times as long as broad, 


and he uate Thicknefs is about the one - hutiz 
dredth Part of a Hair. Their Motion ‘is 
Seti and flow, waving their Bodies gene- 


rally but little in their Progreffion. ‘They ~ 


fwim with the fame Facility backwards or 
forwards, and being every where of the 
fame Thickne&, it is difficult to diftinguifh 
which End the Head. is pace at. See 
High, 

‘A jifth Sort is fo amazingly fmall, dha 
an Hundred of them in a Row would not 
equal the Diameter of a Grain of Sand, and, 
confeguently, a Million of them are but 
equal to a Grain of Sand in Bignefs: their 
Shape is almoft round. 


A fixth Sort, are about the "Thickiiefs of 


the foregoing, but almoft twice as long : 
and, befides thefe, there are doubtlefs other 
Sorts which have not duely been attended 
to. 


It is agreeable lee while thefe little 


Creatures are before the Microfcope, to ob- 
ferve the different Effects feveral kinds of 
Mixtures produce. among them. For Ex- 
ample, putting to them the fmalleft Drop 


imaginable of Spirit of Vitriol upon the Point 


of 
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_of a Pin, they immediately fpread them- 
felves, and appear to tumble down dead. 
Diffolved Salt kills them, but with this Dif- 
ference, that,inftead of becoming flat as in 
the former Cafe, they fhrink into oval 
Forms. Tincture of Salt: of Tartar throws 
them into convulfive Motions, after which 
they foon grow faint and languid, and then 
dye without any Change of Shape. Ink 
kills them as foon as Spirit of Vitriol, but 
feems to contract them feveral Ways. Frefh 
Blood, Urine, and Spittle kill them in a lit-. 
tle while. Sugar diffolved does the fame; 
but thereby fome dye flat, and others 
round *. | 

If the Water be permitted to dry away 
‘without any Mixture, fome Sorts of the 
Animalcules will burft, but others not : and 
if a frefh Drop of Water be put to them, in 
a little while many of them will revive and 
{wim about again. 


® Phibfiph. Tranf. Numb. 203. 
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OP Hay- WATER, Be, 


TAY, Straw, Gray Oats,“Wheat, Barley, 
or any other vegetable Produétion, 


being infufed in Water, in the Manner ad- 
vifed before, after fome Days a fort of 
whitith Satin or Motherinefs: will appear 
upon the Surface, which, examined by a 
Microfcope, will be fouiid to contain inex= 


preffible Numbers of minute /ving Creatures 


-of various Sizes, Forms, and Kinds. 


And of thefe fome are the fame exattly 
as were juft now defcrib’d in Pepper-W ater’ 


for it is to be obferved, that certain Kinds 
of thefe Animalcules. are met with, univers 
ally; iniall Waters that have ftood any 'con~ 


fiderable ‘Time -expofed to the open: Air. 


‘The moft ‘general among them is an ‘oval 


fort of Animalcule, fomewhat: inthe Shape 
of an Emméet’s Ege (See Fig. V. Plate VII.) 


‘They are extreamly nimble, and in a conti- 


nual {wift Motion backivaially and forwards : 
but fometimes they ftop on a fudden, -and 
turn round on their own Axis numberlefs 
times with furprizing Velocity, firft one way, 
and afterwards the contrary *. This Gyra- 


* The Solar Microfcope has difcovered, that this ftrange 
Motion is produced by the Aétion of a great Number of 


, Legs or Fins, placed in a circular Order. 


tion, 
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tion, or Twirling round as it were on a Point, 
T have taken notice of in other Kinds alfo of 
the Animalcules found in Fluids, 

Another pretty common Sort, and in 
Shape fomewhat refembling the foregoing, 
is fhewn (Fig. VI.) Their. Motion is very 
fwift, and always with the fharp End fore- 
moft, whence one may reafonably fuppofe it 
to be the Head. Some of them are clear 
‘from End to End, but curioufly ribbed in 
the Manner of a Melon: Others are tran{- 
parent at their fmall Extremity only, but 
have their Bottle-End opake. No Legs or 
Fins can be difcerned in either. . 

We find another fort, as long almoft as 
the largeft in Pepper-Water, which are very 
brifk and adtive, and have a Power of con- 
tracting or extending themfelves as they 
fwim along, At the End that feems to be 
the Fore-part, feveral Feet are vilible ; but 
efpecially when the Water is almoft evapo- 
rated: for then they fhrink into a Globular 
Form, and their Feet ftanding out may be 
perceived to move very nimbly, Fig. VIL. 1. 
reprefents one of thefe Animalcules at its full 
Length: 2. fhews another of them when 
contracted. : 

There’s likewife a Species of Animalcules 
whofe Bodies are Spherical, but pointed 
fomewhat like a Pear, and refembling Blad- 
ders fill’d with Water, wherein a vaft Num- 
ber of dark Particles feem in a continual. 

: | Agitation. 


“8 Hay-Water, &c. 
Agitation, Their Motion ts chiefly a re-_ 
volving one, turning round perhaps above an_ 
hundred times in a Minute, firft one He 
and then the contrary ; and all this without _ 
moving a Hair’s Breadth out of their Place, ‘7 
But fometimes they move forward very — 
brifkly, turn, return, and fetch a largeCom- 
_ pafs with etate| Devetionns keeping how- — 
ever, throughout their whole Progreffion, — 
their pointed End always foremoft. See 
Fig, VIII. A 

I once difcover’d in the Scum on the Sur- | 
face of Hay-Water a kind of minute Ser=-_ 
pents; for fo I call them from their Motion, — 
which was like that of a Serpent, and from ~ 
their coiling up themfelves in the manner — 
Serpents do. I kept this Water fome Weeks, — 
and fhewed them to feveral of my Friends, — 
but fince that time have never met with # 
them in any Infufion of the fame fort, or in — 
any other Fluid. Their manner of moving ~ 
forward, and alfo of coiling themfelves up, 
is fhewn Fig. IX. 1, 2. They were larger 
than any of the Ee/-kinds of Animalcules, 
their Motion very different, and not near fo ” 
quick. .The End that feem’d to be the Head — 
was thicker and fomewhat more opake than — 
the other. > 

Animalcules.in the Shape of Ee/s are free 
quently met with in many of the Infufions 
Iam now mentioning, and likewife in fe-. 
veral other Liquors. The Bignefs of them 


"| 
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ig very different, fome being an ‘hundred 
times larger than | others, and probably they 
may differ alfo very much in Kind. They 
have in general a nimble wriggling Motion : 
but fome Sorts of them are more active and 
vigorous than others, 

“Vinegar after ftanding a few Days unco- 
ver'd, and efpecially in the Summer Seafon, 
will frequently abound with a kind of thefe 
Fels, large enough to be difcerned by the 
naked Eye : which has encouraged fome 
People erroneoufly to affert, that the Sharp- 
nefs of Vinegar is owing to nothing elfe but 
the ftriking of thefe Creatures upon the 
Tongue and Palate with their pointed Tails : 
Whereas it is very certain, that many times 
none of them can’ be difcerned even in the 
foureft Vinegar ; -and befides, Mr. Lervu«~ 
WENHOEXK hasdemonftrated, that its Sharp- 
nefs proceeds only from the pointed and pe- 
netrating Figure of the Salts floating in it, 
as I fhall find occafion to obferve more fully 
by and by. 

The Shape of thefe Eel-lzke Animalcules 
is delineated Fig, X. 

Dr. Power tells us, * That if Vinegar 
wherein Eels abound, be but moderately 
heated at the Fire, they will all be killed, 
and fink down tothe Bottom ; but that Cold 
does them no Injury. For after fuch Vine- 


- -* Power's Microfcop. Obferw. pag. 35. 
G cart 
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gar had been expofed a whole Night tothe © 
fevereft Froft, and was frozen, and thawed, — 
and frozen again, and fo feveral times over, — 
they were as brifk asever. He likewife in- — 
forms us, that, in cold Weather, he put — 
fome Vinegar full of thefe Ee/s into a Glafs, — 
and poured thereon about the fame Quantity 
of Oyl, which floating on the Vinegar, all — 
the Ee/s would conftantly creep up into the 
Oy! when the Vinegar began to freeze ; but 
upon thawing the Vinegar, they as conftant- 
ly return’d to it again. Thefe are pretty — 
and curious Experiments. 

A Drop of Oyl of Vitriol mixed with the 
Vinegar kills them in the fame manner as 
Fire does. at eng 

If fome Grains of Sand be put among the 
Eels before the Microfcope, it will be high- — 
ly entertaining to fee them ftruggling and 
embarrafled, as it were, amongft large 
Stones, nauaton 


[ 8x ] 
CHAP, IV. 
of Eexs in Paste: 


Horver is defirous to be furnith’d 

with minute Eels always ready for the 
Microfcope; needs only boil together a little 
Flour and Water, and make fuch Pafte there- 
of as Bookbinders commonly ufe ; or it may 
be bought of them. It fhould neither be 
very ftiff, nor very watery, but of a mode- 
rate Confiftence.. Expofe it to the Air in an 
open Vefiel, and prevent its hardening or 
‘becoming mouldy on the Surface, by beat- 
ing it well together when you find any 
Tendency that way ; for if it grows hard or 
mouldy, your Expectation will be difappoint- 
ed. After fome Days it, will turn four, and 
then if examined attentively, you'll difcern 
Multitudes of exceedingly {mall, long, flen- 
der, wriggling -duzmalcules, which grow 
larger daily, till you'll be able to fee them 
with the naked Eye. 

To promote their coming forward, pour 
every now and then a Drop of Vinegar on 
your Pafte: and after they are once produ- 
ced you may keep them all the Year, by 
putting to them fometimes a little Vinegar, 
or Water, if the Pafte becomes too dry, and 
fometimes a little Supply of other four 
Pafte; taking care continually to preferve 

; G.2 > the 
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the Surface ina right Condition, which will 
eafily be done when it is well ftock’d with 
thefe Animalcules : the continual Motion of 
them preventing any Mouldinefs thereon. 

A Water-Glafs, or fome other Glafs Vef- 
fel, is the moft convenient to keep your 
Pafte in; for by holding it up againft the 
Light, you'll oftentimes perceive the Eels 
wriggling themfelves above the Surface of 
the Pafte upon the Sides of the Glafs, and 
may be able to take feveral of them with a 
Pen or Hair Pencil, much more difengaged 
from the Pafte, and confequently fitter for 
View, than if you are obliged to examine 
the Pafte itfelf in order to find them in it, 

Apply them to your Microfcope upon a 
fingle Talc or Ifinglafs, after having firft put 
on it a very fmall Spot of Water for them to 


' 


{wim about in. The thicker your Pafte is, 


and the more they are invelop’d in it, the 


greater Proportion of Water will be requifite- 


to dilute it, that they may difentangle them- 
felves, and be render’d diftinétly vifible. 
‘They are very entertaining Objects, exa- 
min’d by any kind of Microfcope, but par- 
ticularly the Solar one, by which I have 
magnified them fometimes to an Inch and 
half, or two Inches in Diameter, with a 
Length proportionable, and have found “em 


-anfwer exactly the Appearance of fuch fized — 
Eels. The internal Motion of their Bowels — 
may very plainly be diftinguifh’d, and when 


the 
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the Water is dry’d almoft away, and they 
are near expiring, their Mouths may be feen 
- opening to a confiderable Width, 


| QUT AGP, iV 
Of Ra1in-WaATER and other Waters. 


R. Leruwenuoek fays, that at firft 
he could difcern no /ving Creatures 
in Rain-Water; but after ftanding fome 
Days, he difcovered innumerable Animalcules 
many thoufands of times lefs than a Grain of 
Sand, and in Proportion to a Mite as a Beei 
toa Horfe. . t 
- In other Rain-Water, which had likewife 
ftood fome time, he found the fmalleft fort 
he had ever feen; and in afew Days more, — 
met with others eight times as big as_thefe, 
and almoft round. ) af 
In another Quantity of Rain-Water, that 
had been expofed like the former, he difco- 
vered a kind of Animalcules with two little 
Horns, in continual Motion. ‘The Space be- 
tween the Horns was flat, tho’ the Body was 
roundifh, but tapering a little towards the 
End, where a Tail appeared four times as 
long as the Body, and the Thicknefs of a 
Spider’s Web. . He obferved feveral Hun- 
dreds of thefe within the Space a Grain of 
Sand would occupy: If they happen’d on the 
meee G 3. aibehiaiyi sa 
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leaft Filament or String, they were entang-' 


led in it, and then would extend their Bodies 
into an oblong Round, and ftruggle hard ‘to 
difengage their Tails. He obferved a fecond 
fort of an Oval Figure, and imagined the 
Head to ftand at the ‘fharpeft End. The 
Body was flat, with feveral {mall Feet mov- 
ing exceeding quick, but. not difcernable 
without a great deal of Attention. Some- 
times they “changed their Shape into a per- 
fect Round, efpecially when. the Water be- 
gan to dryaway. He met alfo with’a third 


es ee 


fort twice as long as broad, and eight times — 


fmaller than the firft; yet in thefe he dite 
cerned little Feet; whereby they moved very 
nimbly. He perceived likewife a fourth 
fort; a thoufand times fmaller than a Loufe’s 


Eye, and which exceeded all the reft in 


Brifknefs ; he found thefe: turning them- 
felves round, as it were upon a Point, ‘with: 
the Celerity of a Top. And he hh there 
were ya Uli: Sorts. 


It ts comiion, in stitincedhng for the 
Water that ftands in’ Ditches to appear fome- 
times of a * greenifh and ‘fometimes ‘of ‘4 
fedifhi Colour, which, ee Examination 
: . with 
" * The Infeéts that moft commonly difcolour the Watets 
are of the Shrimp-Kizd, called by SwammeERDAM Pulex 
aguaticus arborie/cens; from ‘the branching out of their little 


Ficrns: they are often fo numerous in ftagnating Waters, 
in May os Fune, at which time they copulate, as to make 


ther 
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with the Microfcope, is found intirely owing 
to infinite Millions of Animalcules crowded 
together on the Surface of it, and giving it 
fuch Appearance, Their Bodies are oval, 
and tranfparent at both Ends, but the Mid- 
dle either green or red, according to the Co- 
lour: of the Water they are {wimming in. 
This middle Part, viewed with the firft or 
fecond Magnifier, feems compofed of Glo- 
bules, and bears fo near a Refemblance to 
the Rows or Spawn of Fithes, -that ’tis rea- 
fonable to believe it really may be the fame: 
and the more fo ftill, as they are found after 
fome time perfectly clear and colourlefs, and 
therefore may be prefumed to. have fhed 
their Spawn. genet 

The Water that drains from Dunghills, 
and looks of a deep brown Colour, is fo 
thronged with Aximalcules, that it feems to 
be all alive; and muft be diluted with Water 
before they can be fufficiently feparated to 
diftinguifh their various Kinds. Amongft 
thefe one Sort is found, which I don’t re- 
member to have feen elfewhere, and there- 
_ fore give a Draught of (Plate VII..Fig, XT.) 

Their middle Part appears dark, and befet 
with Hairs, but both Ends. of them tran{- 


them appear of a pale or deep Red, and fometimes of a 
yellow Colour, according to the Colour of themfelves. The 
green Scum fo commoly feen on the top of ftanding Wa- 
ters in Summer-time, 3s nothing but innumerable green Ani- 
malcules, Vid. Dexuam’s Phy/fic. Theoloc. pag. 178. 


GA parent ; 
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parent : their Tails are tapering with ‘a long 
Sprig at the Extremity, and their Motion is 
flow and waddling, This Dunghill-Water’ 
abounds alfo witha fort, of capillary Eels, 
that are extremly active. © 
An Infufion of any Herb, Grain, Fah 

or Flower, made in common ‘Water, will be 
found after a few Days to contain fome 
Kinds of Animalcules peculiar to itfelf ; and 
this, tho’ aftonithing, may be Aodiiiter? for 
in a very reafonable manner; for a little Obe 
fervation will thew, that every Herb, Grain; 
Fruit, or Flower, is allotted by Prseidence to 
be the Food of fome particular fort of Bird, 

Beaft, or Infeét, of the vifible and larger 
Kinds ; and we may fuppofe it, in like man- 
ner, when infufed in Water, to afford alfoa — 
proper Nourifhment for fome or other of 
thofe numberlefs Species of minute Creatures, ° 
which are invifible to the naked Eye, and 
not to be difcovered without a good Micro- 
(cope. And as to this Particularity of Ani- 

malcules, 1 refer the Curious (who have not 

yet been conyinced by Trials of their own) 

to the Obfervations of Monfieur JosLorT,. 
(Profeffor Royal of the Mathematicks, and 
of the Royal Academy of Painting and ‘Scul- 

pture at Paxis) on the various Kinds difco- 

vered by him in the feveral Infufions follow- 

ing: the Pi@ures of which Asimalcules he 

has given, as well as a Defcription of them. . 
He examined the Infufions of Pepper, black, 


white, 
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white, and long: of Senna, of Pinks, of 
Cyanus or Blewbottle, of Rofes, feffamin, 
Rafberry-Stalks, Tea, Barberries, Fennel 
and Sage, Marigold-Flowers, four Grapes, 
and Mellon Rind; and found different Anz- 
malcules in them all. Hay, new and old, 
abounded with many Kinds; Rbubard, 
Mujfbrooms, fweet Bafil, Cttron-Flowers, 
had their particular Animalcules, ‘The Ane- 
mony afforded fome very wonderful * ; Ce- 
lery produced many Kinds: Wheat-Ears and 
Straw, many Kinds: Straw of Barley, Rye, 
Oats, and Turkifh Corn, many Kinds: Oaé- 
Bark, new and old, afforded great Variety. 
Some of thefe Infufions he kept a whole 
Year round, and obferved, not only that 
each Infufion had’ Animalcules of Shapes 
uite different from thofe in others; but, 
likewife, that in the fame Infufion different 
Kinds of Animalcules appear’d at. different 
times. | | 
~- N.B. It is highly probable, that the Place 
where Infufions are made, in a City, or in 
the Country, expofed to the open Air, or 
fhut up within a Houfe, as alfo the Seafon 
of the Year, and its Temper as to Heat or 
Cold, may occafion great Differences in the 


* Mr. Joziot’s Draught ofthe Animalcules in this In- 
fufion reprefents an exact Satyr’s Face upon their Backs : I 
secommend the ‘I'ryal to the Curious. 


Kinds 
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Kinds of amalcules to be. found in the 
fame. Infufions. | 

We fometimes find iy pun Lnkcaane ae 7 
vegetable.Produétions, and in other Waters — 
that have fteod a while uncovered, an Ani- 
mal much larger than any before defcribed, — 
of a very fingular and furprizing Form, as — 
pictured Plate VII. Fig. XII. This little ~ 
Creature js in its middle State; it lately was — 
a Worm, and will foon become a.Gnat. — 
For * Gnats depofit their Eggs ina kind of — 


flimy Matter on the Surface of the Water, 


and faften them to fomething that may pre- — 
vent their being wafhed away or feparated — 
too foon. . From thefe Eggs proceed a num- 
ber of minute Worms, which finking to the 
Bottom.of the Water, make for themfelves 
Cafes or Coverings of fine Sand or Earth ce- 
mented together with a fort of Glew, but 
open at. both Ends, for them to.come out of — 
or retire into, as they find occafion. After 
a time, quitting thefe Habitations, and the © 
Figure. of Worms, they re-afcend to the top — 
of the Water in. the Shape now before us, 
fhelled all over, with a large Head and 
Mouth; a ‘Couple of black Eyes, two Horns, | 
feveral Tufts of Hairs, or Briftles on different ¥ 
Parts of the Body, and a Tail with a Brufh © 
of Hair-at-the End~of it, -which~ being 


a 


* Spefacle de la Nature, Engh/p Edit. 12mo, pag. 123. 
Hooxi’s Microg. p. 186, ; 
{meared 

_* 
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fmeared over with an oily Fluid, ferves like 
a Cork to keep them above Water; their 
Heads being fometimes lifted into the Air, 
and fometimes plunged into the Water, while 
the Tail flides along the Surface. And if the 
“Oil on the Tail begins to dry, they fhed 
from their Mouth a new fupply upon it, 
which reftores its Ability of fteering where 
they pleafe, without being wetted or preju- 
diced by the Water. After living in this 
Manner the Time appointed by Providence, 
a ftranger Change fucceeds: for refigning 
their Eyes, Horns, and Tail, and cafting off 
their whole Skin, there iffues forth a Race 
of Infects of a quite different Element : the 
moft beautiful and delicate Plumage adorns 
their Heads ; their Limbs are conftituted 
with the fineft Texture: they have Wings 
_¢urioufly fringed and ornamented; their 
whole Bodies are invefted with Scales and 
Hair, and they are actuated by a furprizing 
_ Agility: in fhort, they become Gzats, and 
fpring into the Air. And, what is mof 
amazing, aCreature that but a Minute fince 
was an Inhabitant of the Water, would now 
be drowned if it were plunged therein. 

I have been the more particular in my 
Account of this Metamorphofis, as 1 appre~ 
hend many forts of the Animalcules in Flu- 
ids undergo Changes in fomewhat a like 
' manner. I fhall only add here, that the 
little Creature, whofe Picture I have given, 

| a 1s 
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is a delightful Object for the Microfcope ; its 
white Heart beating diftinétly, and the Mo- 


tion of all its Inteftines being perfe@ly vii. 


ble and extraordinary. ----Of the Guat I thall % 
{peak farther in its proper Place. | 


The Waters every where abound with 
Life, and are an endlefs Subject of Employ- 
ment for the Microfcope : Seas, Rivers, — 
Ponds, Ditches, and almoft every Puddle 1 
can by its Aflittance prefent us with living — 
Wonders never before difcovered: for fuch. 
Examinations have as yet been but little at- 
tended to, even by People that have got — 
thefe Inftruments, and alfo a Genius to ufe — 
them. ButIam in Hopes this Treatife may 
excite them to be more induftrious, and not 
fuffer.a little Difficulty, ora few Difappointe 
ments, : to difcourage them from a Study that 
can by bantply reward their Pains, — 


‘In, feveral of * Mr, ‘Leruwsnvorr’s 
Letters torthe Royal Society, we meet with 
an Account’of fome:furprizing Animaleules 
found adhering to the Roots of the Lens — 
Paluftris,or Duck-Weed, (which in Sommer- 
time floats plentifully on the Surface of 
Ponds and Ditches) as examined by him in 
a Glats Tube filled with Water. One Sort 
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Plate FIT 


Animalcules in Waters. oI. 


of thefe was fhaped like Bells,iwith»long 
Tails, whereby they faftened themfelves. to 
the Roots of thefe Weeds ; and fometimes 
twenty of thefe were feen together,. gently 
extending their: long Tails and/Bodies;,and 
then, in an Inftant, contracting them: again. 
See the Draught, Plate VIII. Figak) « 
A, reprefents a Root of Duck-Weed with 
the Tails of many 4nzimalcules adhering to it. 
6666, &c. thew their Bell-like Bodies. 
cece, their long Tails. | 
Another extraordinary Kind of Animalcule 
(which fee Fig. If.) appears in a Sheath or 
Cafe a, 5, c, the End whereof it faftens to 
the Duck-Weed Roots. This little Creature 
has two feeming Wheels with a great many 
Teeth or Notches, coming from its Head, 
and turning round as it were upon an Axis, 
d,e. Atthe leaft Touch it draws the Wheel- 
work into its Body, and its Body into the 
Sheath, after which it appears as Fig. III. 
But when all is quiet, it thrufts itfelf out 
again, and the Rotation of the Wheel-work 
isrenew'd. Mr. LEEUWENHOEK took no- 
tice of one of thefe, whofe Cafe feem'd com- 
pofed of minute Globules (Fig. IV. a, 3.) 
and in this he difcover’d the Wheel-work to 
confift of four roundifh Parts with little Di- 
vifions between each, though only three of 
thofe roundith Parts could be feen, the fourth 
dying behind, as reprefented Fig. V. “This 
convinced him how much he had been mif- 
| taken, 
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‘taken, in believing them, from their com. 
mon Appearances, to be two Wheels, wheres 
as the real Form of this Wheel-work i isasat 


Fig. V.. 


To find thefe Animalcules, choofe Duck 


Weed that has long Roots ; for young Plants — 
with fhort Roots ®idoit afford any. Be ~ 
careful too that they are not cover’d with a — 


rough Matter, or tending to Decay, as they 


will often be. Let the Roots fink gently 


down in a Glafs Tube filled with Water, 


and fo apply them to the Microfcope. Two — 
or three 4zimalcules will be found fometimes — 
adhering to one Root ; and at other times — 


you may examine feveral, and not be able — 


to meet with any. 


In the Water, or flimy Matter found in 
Leaden Pipes or Gutters, Mr. LEEUWEN= | 


HOEK met with various Kinds of Animal- 


cules, and, among the reft, with Multitudes : 


that appear’d to have a fort of Wheel-work, 


turning round fomewhat in the former man- 


ner -+. Thefe Créatures, when the Water — 


* ae 


dries away, contrat their Bodies into a glo- — 
bular or oval Figure and reddifh Colour, and — 


become fixt in the dry Dirt, which grows — 


as hard as Clay: but whenever .a Piece of 


fuch Dirt is put in Water, in about half an 


Hour’s Time they open, and by degrees ex= 
+ Phil. Tranfa#. Numb. 289. Lesuwen. Arcan. Nat. — 


tend — 


Tom. II. Epift. 149. 
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tend their Bodies, and fwim about: and this 
they did after fome of this Gutter-Dirt had 
been kept dry for twenty one Months toge- 
ther. Whence he concludes, that the Pores 
‘of their Skin are clofed fo perfectly, as to 
prevent all Perfpiration, by which means 
they are preferved till Rain falls, when they 
open their Bodies, {wim about, and take in 
Nourifhment. ; : 

Fig. VI. VII. thew two of thefe Anmal- 
cules in different Pofitions. 

Fig. VIII. is the: Form they appear in 
when dry and contracted, ; 


We may find in the Waters of our Ditches 
feveral Species both of Teftaceous and Cruf- 
taceous Animalcules: two of the latter fort, 
which are moft remarkable, are fhewn (Plate 
IX. Fig. I. and I.) in a fwimming Pofture, 
with their Backs towards. the Eye. Their 

_Legs are fomewhat like Shrimps or Lob- 
fters, but of a much more curious Structure. 
They are lefs than a very {mall Flea, bat 
are all Breeders, and carry their Spawn either 
under their Tail, or in two feeming t Bags 
hanging from their Sides, as in Fig, If. 

Thefe Bags may fometimes be. obferved 
broken, and the Spawn (confifting of Glo- 


bules very large in Proportion to the Crea- 


t Arcan. Nat. Tom. II. Epift. 121. Philofoph. Tran/ad. 
Numb. 288. ' 


ture) 


s 
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ture) fcatter’d about the Water. There is 
alfo a third Sort, as beautiful as the forego- 
ing, but not near fo large; its Shape more 
refembles a Shrimp, and it carries its Spawn 
as the Shrimp does. Thefe three Species of 
Animalcules appear to have only one Eye, 
_ and that placed in the middle of the Fore- 
head, without fo much as the leaft Trace of 
even a dividing Line.| They are often to be 
found fo tranfparent, that the Motion of 
their Bowels is feen diftin@ly by the Mzcro- 
cope, together with a regular Pulfation in a 
little Part, which therefore we may fuppofe 
to be the Heart. 


I fhall finifh this Head, with defcribing — 

a very wonderful Kind of minute Animal, 
the extraordinary Form whereof (about — 
thrice the Bignefs it appeared to the naked 
Eye) whilft in the Water and faftened to 
the Root of a Weed, is given Fig. III. This _ 
was a large one of the Sort, and had eight © 
_ Horns; whereas the fmaller ones have fel-— 
dom more than fix. It is likewife fhewn 
here as extended to its full Length, buat — 
‘when contracted is not a fourth Part fo long. 
It fixes by the Tail to the Roots or Stalks of | 
‘Water-Plants. On the Upper Side a very — 
{mall Animaleule (a) is reprefented coming 
out.of the other’s Body... This was fuppof. 
ed at firft to have faftened itfelf there by — 
fome Accident ; but by obferving it nar- 
rowly, 
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towly, it was difcover’d to be a young one 
in the Birth: for tho’ it had but four very 
{mall Horns when firft feen, after fixteen 
Hours its Horns and Body were grown much 
larger ; and in four Hours more it was quite 
excluded its Mother’s Body. Againft this, 
on the. upper fide, appeared a little round 
Knob, which gradually inereafed in Bignefs, 
.and in a few Hours became pointed as at (4). 
‘Thirteen or fourteen Hours after, it was 
grown much larger, and alfo had two Horns. 
In twenty-four Hours four Horns were feen 
upon it, one whereof was {mall, the fecond 
darger, and the other two very large, ex- 
‘tending and contracting more vigoroufly thah 
their. Fellows. Three Hours afterwards this 
Animalcule \ikewife fell off from its Mother, © 
and ‘fhifted for itfelf. | | 


The above Account is the Subftance of 
‘Mr. LeEvweNnuoeER’s Letter to the Royal 
Society, Phil. Tranf. Numb. 283.---And in 
‘Numb. 288. we meet with a farther De- 
{eription of the fame Animalcule by an En- 
_ghjo Gentleman,» whom Mr, Leruwen- 
HOEK’s Relation had put upon hunting after 
it. He fays, he difcovered one of them in 
fome clear Water taken out of a Ditch, but 
‘with the utmoft Attention could find no more 
therein, _ It appeared the firft Day as in Fig. 
AV: but he tells us, it varied every Moment, 

and the Knob (az), which looked like the | 
N H Gut 
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Gut Cecum, was fometimes a little longer, 


Two or three Days after he perceived fome 


white Fibres at the Extremity of the Knob, | 


and on the fourth Day it lay extended at full 
Length, and appeared as in Fig. V. and he 


was then convinced, that what he imagined — 


an Excrefcence, was in Reality a young — 
Animaleule of the fame Species, iffuing from _ 


the old one, and having fix Horns. Next 


Day he found it in the Water entirely fepa- 


fated, and about a third of its Parent’s Length. 


The Horns come out like Radii, not from _ 


the Extremity, but quite round a {mall Knob, 


which probably is the Head : They have a | 


vermicular Motion, and can extend or con- 
tract themfelves either fingly or all together. 
‘The other End is flat, and by that it often 
faftened to the Bottom or Side of the Glafs 


wherein he kept it. It alfo contraéts and 


dilates its Body, and can bring both Body 
and Horns into a fmall Compafs, as in 
Fig. VI. and Fig. VII... The Horns are per- 
fectly white, the Body yellowith, and not 
eafily difcernable by the naked Eye; being, 


when extended, no thicker than a latge — 


Horfe-Hair. i 


Monf. Burron, in a Letter to MARTIN 


Forxkes, Efq; now Presipent of the Royal — 


Soczety, dated at the Garden of Verfailles, 


18 fuly 174.1,” fends an Account (as a new _ 
Difcovery in Natural Hiftory) of a Creature _ 
) ¥ called — 


| 


- Honourable 
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‘called a 4 Polype, found adhering to the Lens 


Paluftris , which,, being cut through the 
Middle, from the upper Half a Tail. pro- 
weeds, and from the lower Halfa Head: {9 
that one Animal becomies.two. , If it be. di- 
Vided into three, the middle Part Moots forth 
a Head.and Tail, the upper.Part a Tail, and 
the lowet Part & Hlead ; and all three be- 
come as perfect Animals as the firft, Whence 
he concludes, that in the boundlefs Variety 
of the Works, of Providence, every thing 
ol tA AES Ane ae Mate Ta 


‘ } 


Another Letter to the fame Geritleman, 
dated at the Hague, Sept.15. 1741; from the 

A wr Wirrian BenTIn CK, Eig; 
fays, That a young Man of Geneva, looking 
for {mall Infeéts in Water, faw fome little 
Things which he took for Plants: but exa- 
mining them carefully, he perceived fome 
Motions in them, .and found them contract 

i 1st HIE? SE Ped UR ee a ity 

when touch’d. It, was a long while, how- 
ever, before he could determine whether they 
were Plants or Animals; for he faw feveral 
young Shoots yee ‘out upon ‘them, ‘ahd 
that as far as four € enerations,” hanging to 
one another, . But he has fince, found.them 
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+ The Name Polypus, or Many Feet, is’ giver’ to feveral 
Fithés. of ithe Star-Fifp ior’ Cuttle-Fifh Kind, fore’ whereof, 
befides feveral Claws; have two long Trubks; ‘which they 
can extend ito a great Diftance to feize their Prey‘ and this 
a fuppofe;"is called Polype, from ite having fome- 
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to eat Infeéts,. and even raw Meat. ‘They 
faften themfelves by one Extremity to fome 
Plant, or the Side of a Glafs, and have at the 
other End fix or eight Horns, wherewith 
they hold their Prey. | 
Fig, VIIL is taken from. a Drawing fent 
with this Account. ah 

He cut one of thefe Creatures, to fee hal 
would. become of it, and fome Days after 
found new Arms growing out where others 
had been cut away. Since that, he has di- 
vided them the long way, the broad. way, 
oblique, and every way poffible, all with 
the fame Succefs. He has alfo gone on fub- 
dividing them, and has not found them pro- 
pagate any other Way than by Shoots, and 

without Copulation. _ 

‘Both thefe Letters {eem to. mean the fame 
Animaleule Mr. Lent wENHOEX defcribes: 
tho’ with farther extraordinary Particulars, 
which I believe the Curious will judge, it 
worth their while carefully to examine i Fins : 


»* Since: sik Publication of ahd above Kovasings fack aie 
Particulars. concerning this. daimalcule have..been, received 
both from Holland’ and France, in anfwer to the ; ingenious — 
Enquiries of Martin Fouxss, Efq; Prefident of the 
Roya Socrety, and by him communicated to the faid 
Society; “that it would appear an unpardonable Negleét 
fhould:I take no Notice of them.,, 

The Honourable Winttam Bentinck, Eg; FRO 

in a Letter from the Hague, dated 15th Fanuary N.S. 17436 
er fome Obfervations and, Experiments. drawn ‘up ‘by 
| TREMBLEY (the young Gentleman mentioned pi 97. 
as the firlt Difcoverer of the a ef chis-Infeét, who 
now 
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Upon the Whole, this Azimalcule appears 
to be fomewhat of the Star-Fifb Kind; or 
between that and the Sea-Mujhroom, or. 
Anemone: which is a little Animal found 
wil fies ty frequently 


now refides in Ho//and) and Mr. Bewrincx adds, that he 
ean anfwer for the Truth of the Faéts therein contained, as 
there is not one of them but what he has feen repeated above 
twenty times. — : 

Mr, TremsBrey gives a Drawing of the Pohpe, with 
eleven°Horns or Arms, and adhering by the Tail to a little 
Twig, bet in all other Refpeéts exaétly conformable to Fig. 
IV. and V. Plate IX. ‘The Horns, he fays, ferve for Legs 
and Arms, and at the End whence they come out, is a Mouth 
or Paffage into the Stomach, which extending the whole 
Length, forms a Body like a Pipe or Gut, open at both 
Ends. | He knows two Species, and+has feen fome ftretch 
their Bodies to an Inch and half in Length, but that is rare 5 
few, even of the larger Kind, being above nine or ten Lines 
Jong : and fuch can contra& themfelves to not above a fingle 
Line, ftopping, if they pleafe, at any Degree, between the 
utmoft Contraction and the utmoft Extenfion. ' Their Horns 
differ in Length according to the Species: one Sort can ex- 
tend them feven Inches: Their Number of Horns is alfa 
different, but'a full-grown Pofype has feldom lefsthan fix. _ 

They don’t fwim, but crawl, either upon the Ground, on 
aquatic Plants, Pieces af Wood, Leaves, &¥c. all which are 
to be taken from the Bottom, Surface, Edges, or Middle of 
Ditches (when we hunt after thefe Animals) and put into a 
Glafs of clear Water; where, after a little Reft, if there be 
any Polypes, they will be feen to extend their Arms, which — 
they contracted ‘upon being difturbed. dessin gh? 

‘Their common Pofture is, to faften theirTails to fomething, 
and then extend the Body and’Arm$ into the Water: and 
they make ufe of their progreffive Motion to place themfelves - 
conveniently ‘for this Purpofe, Their Arms are ‘fo many — 
Snares, ftretched out to catch fall Creatures in the Water: 
and when any Infect happens to touch an Arm, it is caught, © 
and convey’d to the Mouth by the contracting of that Arm, | 
or if the Creature ftruggles the other Arms affift. ida LR 

‘They are voracious Animals’: A Pope can fwallow 2 © 
Worm, whole, twice or thrice its own Length. If the Worm 
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comes Endways,. it is fwallow’d in that manner,. otherwife it 
goes down double, and makes feyeral Foldings in’ the Sto- 
mach, which diftends wonderfully for its Reception. .The® _ . 
Wornt foon dies there, and after it has been nes or: > 
fucked,‘ is voided by the Mouth. ~ They eat more or leG, 
feldomet or oftener, as the Weather is hotter of colder, and. 
grow in proportion to what they eat: ‘they can live whole 
Months without Food, but wafte proportionably to their 
Maeve: the Account (in the Piil/ophical Tranfattions be-- 
fore quoted p. 95.) of the Manner how thefe Infeéts multiply, . 
is true and exaét, and the more one fearches into it, themore; 
evidently it will appear to be done by a true Vegetation. The 
Polype brings forth its Young from the exterior Parts of the 
Body, and that not alwaysa fingle young one at once >It 
common to fee 5 or 6, nay fometimes 9 or 10 at the fame’ 
time ; and when one drops off, another comes in-its Place. 
_For two Years, thoufands of them have been under his Eye,” 
but he could never obferve any thing like Copulation amongft 
them. , And left it fhould happen in fome fecret manner be-- 
tween the Old. and Young, he has feveral times cut of a 
young One from its Parent, and:kept it in a Glafs alones; 
notwithitanding which it bred very plentifully. And that no 
Copulation might poffibly be performed between the young 
ones themfelves, he has cut them, off, one by one, as they 
{prouted out, and has kept each of themalone, and that for . 
feyen {ucceffive Generations, but without finding any Diffe- 
rence as to their Increafe. He has likewife feen a Polype . 
bring forth young ones, and thofe again producing others, 
before the firft has been feparated frosn its Parent. | They 
multiply more or lefs in proportion to their Feeding, and 
the Warmnefs of the Weather. mocdve) egjtodi 
But the moft amazing Part of Mr. Tr EMBLEY’s Account, — 
is, what he tells us, concerning his Operations on thefe Crea- 


tures. Ifone of them be cut im two, tranfverfly, the Fore- . 
Part, which-contains the Head, Mouth and Arms,, lengthens 
itfelf, creeps, and eats, on the very fame Day... The Tail- 
Part forms a Head and Mouth at the wounded End, and 
fhoots forth Arms, more or lefs {peedily as the Heat is fa- 
yourable. In Summer. they will be fhot. out in 24 Hours, © 
and the new Head perfected in a fewsDaysy oul vis cour 

Cut.a Pohpe where or into what Parts you pleafe, ;tranf- 
vetfly, each Part becomes a compleat Polype. But. beingtoa . 
fmall an Animal to admit of being divided into many, Parts at 
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ence, he firft cut one into four Quarters, and let them grow 3 
then divided each Quarter, and proceeded, fubdividing, till 
he obtained fifty out of one: and has ftill by him feveral 
Pieces of the fame PoApe thus cut above a Year ago, which 
have produced Numbers of young ones. 

~ If a Polype be cut the-long Way, through the Head, Sto- 
‘mach and Body, each Part'1s half a Pipe, with half a Head, 
half a Mouth, and fome of the Arms at one of its Ends. 
"Fhe Edges of thefe half Pipes gradually round themfelves, 
and unite, beginning at the Tail-End ; and the half Mouth 
and half Stomach of each becomes compleat. All this he 
has feen done in lefs than an Hour, and the two Po/pes thus 
formed differ’d nothing from whole ones, but in having fewer 
Arms; which Defect a few Days fupplied. A Po/ype has 
been cut, lengthways, between 7 and 8 in the Morning, and 
between 2 and 3 in the Afternoon each Part has devoured a 
Worm as long as itfelf. 3 

' Cutting a Po/ype, lengthways, through the Head and Body, 
but not quite through the Tail, in a fhort time there will be 
two perfect Heads and Bodies with but one Tail: which 
Heads and Bodies may, foon after, be again divided in like 
manner: and thus Mr. Tremst ey fays, he has produced a 
Polype with feven Heads and Bodies conjoined by one Tail. 
Thefe feven Heads being cut off at once, feven others grew 
in their ftead: and each of the feven Heads fo cut off, put- 
ting forth a new Body, became a compleat Pope. 

He cut a Pohpe, tranfverfly, afunder, and putting the two 
Parts clofe tegether, they united where they had been cut. 
‘Fhe Creature eat the next Day, is grown fince, and has mul- 
tiplied. The Fore-Part of one Po/ype united in the fame 
manner to the Hind-Part of another. This compound Ani- 
mal eat likewife the next Day, and has fince produced young 
ones from each of the Parts that formed ir. But thefe two 
Experiments don’t always {ucceed. 

=? Twas faid before, that the Body of a Palpe is a fort of 
hollow Gut or Tube; this he has found means to turn infide 
Out, as one may turn a Stocking ; and has feveral, at prefent, 
by him, whofe Infides remain to be their Outfides ; notwith- 
ftanding which, they eat, grow, and multiply, as if nothing 
had been done to’em. He has repeated all thefe Experi- 
ments feveral times, with the utmoft Precaution, Afiiduity 
and Attention ; and might appeal, he fays, to the Quality 
and Number of the Perfons who have feen them made by 
him, as well as of thofe who have made the fame themfelves. 
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Hie adds, that in the Hiftory of the Pohpe, which he hasig. 


Hand, all the Methods and Contrivances ufed by him in hig — 
Obfervations will be defcribed, but even before its Publica. : 


tion he is ready and willing to communicate any {nformati 


» 


_ that may enable others to perform the like. 


Mr. Reaumur, Fellow of the Royal Academy of Sci 
ences in France, declares (in the Preface to the fixth Volume 
of his Hiffory of Infeds jutt publithed at Peri; ) that he has ree :7 
peated all Mr. Trempiey’s Experiments, not only by him-. 


felf, but with Mv. Jussreu and feveral others of the faid 
Academy, and found them fucceed as they had done in Hof» 


fand, of which he gives a general and f{uccin& Account; 


When firft he fay two compleat Animals forming themfelves 
from the Parts of one Polype cut afunder, he knew not, he 
fays, how to believe his Eyes; and he can’t yet behold it, 


without new Amazement, tho’ he has feen it an hundred and _ 


an hundred times. He adds, that the Curious in France foon 
began to try if other Creatures might not be found with the 
fame extraordinary Faculty. That Mr. Bonnet foon dif 
cover'd a flender Water-Worm about one Inch and half long, 
that had the fame Property ; and Mr. Lyonerr found an- 
other above three Inches long and the Thicknefs of the treble 


String of a Violin, which being cut into thirty or forty Parts — 


afforded the fame Phenomena. 
Mr. Reaumur imagining that fome Sea Produétions, 


whofe Shape fomewhat refembles this Fre/> Water Polype, 


duch as the Urtice marine and Star-Fifp, might have the 
like Faculties, engaged Mr. Guetraap and Mr. Jussieu 
to make Variety of Experiments on the Coafts of Poifou and 


Normandy. 'They broke and cut Star-Fifo into feveral Parts, 
and had the Pleafure to fee the feveral Parts continue alive, 


and their Wounds cicatrize and heal: and tho’ they could 


not flay jong enough in the Country to fee new Parts fhoot. 
of thofe cut away, Mr. Gerrarp pe VIL-. 


forth inftea | 
%ARs has feen the Urtice on the Coafts near Rochelle repro- 


duce all the Parts cut off, and the Svar- ‘i/o putting forth’ 


new Radii in the room of thofe they had been deprived of. 


When the Fifhermen faw Mr. Jussieu tearing and cutting 


one of thofe Animals in Pieces, they told him, *twas Labour 
m vain, he could not kill it; Experience having taught them, 
what Men of Learning had never fo much as heard of. 


Mr. Reaumur and Mr. Bonner found alfo fome forts of _ 


Karth-Worms, which being cut in two, each half had all its 


Deficiencies reproduced after {ome Months. Many indeed. 


died, 
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frequently on the Coafts of Normandy *, 
They are feen fticking on the Declivity of 
Rocks; fome red, fome green, and fome 
of other Colours : where they look like 
Muthrooms while fhut and folded up, but 
like Anemonies when they open and difplay 
themfelves. There is no opening them by 
Force without deftroying them ; but on 
Preflure they fometimes eject feveral young 
ones of different Sizes : which feems to prove 
them both Male and Female, and alfo to be 
PY TROT viviparous. 


died, but as fome fucceeded, the Mifcarriages muft be im- 
puted to want of Care, and not to the want of fuch an Abi- 
lity in thefe Animals. 


It may, perhaps, be expetted of me, to add here fome far- 
ther Relation of this extraordinaryCreature ; as’ tis well known, 
by Many, that, for a Year and half paft, great Numbers of 
them have been continually under my Examination ; but hav- 
ing lately publifhed whatever I can atteft concerning it from 
my own Knowledge, under the Title of 42 E/fay towards a 
Natural Hiftory of the Pouy Pe ; (wherein I defcribe their dif- 
ferent Species, the Places where to feek and how to find them, 
their wonderful Produétion and Increafe, the Form, Struc- 
ture, and Ufe of their feveral Parts, and the Manner they 
catch their Prey; with an Account of their Difea/es and Cures, 
of their amazing ReproduGion after being cut in Pieces, of the _ 
beft Methods to perform that Operation, and of the Time | 
requifite to perfect the feveral Parts after being divided : and 
alfo full Direétions how to feed, clean, manage, and preferve 
them at all Seafons of the Year: likewife a Coxurfe of real 
Experiments, perform’d by cutting them every Way that can 
be eafily contrived ; fhewing the daily Progrefs of each Part 
towards becoming a perfect Polype; the Whole explained | 
every where by great Numbers of Figures, and intermixt 
throughout with Variety of Od/ervations and Experiments ;) 
I muft refer my. Readers to that Effay ; as an Abftrad. there- 
of would not only over-fwell this Volume, but likewife prove 
an Injury toThofe that have bought the former two Editions, 


® Vid. Spectacle de la Nat. Part I. Dial. 22, 
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viviparous. » If you loofen their Hold, carry 
them away, and keep them in Water, they 


will fix themfelves to the firt convenient — 


Place they find. When the Sea-Mu/broom 
is about to open, it raifes itfelf, and thrufts 
out two little white and ftriped Bodies like 
Bladders, round which appears a great Vari= 


ety of Points or Trunks of different Sizes — 


and Colours ; whence fome Naturalifts have 
called it the Sea-Anemone. ‘This Opening, 


fot unlike the blowing of a Flower, -hag 


inclined others to look upon it asa fort of 
Plant, or elfe as partaking both of the Ani- 
mal and Vegetable Nature. But fince all thefe 
little Points or Studs are not Leaves, but a 
fort of Snouts or Trunks, through which this. 
Creature fucks in its Nourifhment, as the 


Sea-Urchin and Star-Fifh do\thro’ their fine’ 


Reeds or Prickles, we can’t deny it a Place in. 
the Rank of Animals; and efpecially after fo 
remarkable a Circumftance (confirmed by. 


ocular Teftimony) as that of three or four 


young ones ifluing from the Parent upon 
{queezing it, ~~ 


~ 


There is a fort of Star-Fifh, called by 


RonDELETIUS, p.121. Stella Ar borefcens, 


which from a Body fomewhat like the Sea- 


Urchin, {ends out five Branches in Form of 
a Star: thefe five divide into ten, thofe ten 


again into twenty; the twenty into forty, 


the forty into eighty, the eighty into one 
hundred and fixty; the one hundred and 
| fixty 
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fixty-into three hundred twenty ; the three 
hundred twenty into fix hundred forty ; the 
fix hundred forty into one thoufand two 
hundred eighty ; the one thoufand two hun- 
dred. eighty into two thoufand five hun- 
dred fixty; the two thoufand five hundred 
fixty into five thoufand one hundred twenty; . 
the five thoufand one hundred twenty into 
ten thoufand -two. hundred forty; the ten 
thoufand two hundred forty into twenty 
thoufand four hundred eighty ; the twenty 
thoufand four) hundred eighty into: fort 
thoufand nine hundred fixty; and thot 
again into eighty one thoufand nine hundred 
twenty.----The farther Divifions could not 
certainly be traced’; tho’ probably, when 
the Fifh was alive, they might have been 
diftinguifh’d much beyond this Number +. - 
All thefe flender Threads, thro’ their whole 
Length, have: minute Clafpers -iffuing from 
them, and appear very amazing when exa~ 
mined by the Microjcope. | 


To conclude this Chapter.——If the {mall- 
eft living Creatures that have been yet dif- 
covered are produced in the Waters, in them ° 
we find alfo the largeft and moft monftrous, 
No Bird or Beaft comes near the Size of many 
Kinds of Fifhes, nor can the Elephant itfelf- 
be brought in Comparifon with the Whale. 

$ Vid. Poiljeph. Tranfaz. Numb. 57. 
- A Pt S 


- 4. 


Joa Ne 


yo2 = “Animaleules in Waters: 

| Joannes Paper Lynceus aflures us; 
that in the Year 1624, he faw himfelf-a- 
Whale, that was caft upon the Shore: near! 
Santa Severa, about thirty Miles from Rome, 
ninety one Palms in Length, and fifty ‘in’ 
Thicknefs: its Mouth was fixteen Palms” 
Jong and ten high, and being ‘opened and: 
kept gaping, a Man on Horfeback. might’ 
therein find Room enough. Its Tongue was’ 
twenty Palms, that is, about fifteen Foot in’ 
Length. He adds, that four Years before, ' 
another:Whale was thrown afhore near the’ 
Kfland of Corfica, not far from the Coaft of ' 
aly, which, being a Female, was found big ° 
with a Cub thirty Foot long, and fifteen 
hundred Pounds in Weight. He fays, the? 
| Carnea Pinguedo {Lard or Fat] only of the! 
Parent Whale, weighed One hundred and ° 
thirty five thoufand Pounds, | . 
Let us now refle& how amazing the Dif. ‘ 
parity between fuch a Fith as this, and a 
minute Animalcule lefs than the thoufandth ° 
Part of a Grain of Sand in Bignefs! How 
innumerable muft.the Kinds of Creatures be, 
that form the Progreflions from one Size to ? 
the other! And how equally wonderful does» 
the Hand of Providence appear, whether it © 
actuates an enormous Mountain of Matter, 
or enlivens an Atom ! | 
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CHAP. VIi 


An Examination of the Bioop in Animals, 


HATE cannot employ the Micro/cope to 
any more ufeful Purpofe, than to 
view the natural Courfe of the Blood within 
Gts Veffels, or examine the Contexture of it 
when extracted from them: for the Prefer- 
vation or Reftoration of the Health of Mart 
may be creatly advantaged by fuch Enquiries, 
~ By feeing it within the Veffels, we may 
judge of the Situation, Dimenfrons, Arrange- 
ment, and Ramifications of the rterzes and 
Veins through which it paffes, together with 
the general State of the Fluid, the Degree of 
its Impulfe, Progreffion, or Motion, and 
the Tendency or Direction of its Current 
pafling through them. saci , 
©) When taken from the Veffels, we can 
examine it more minutely, and obferve all 
the ‘little Alterations that may happen in the 
Mixture, Size, Form, and Quality of ‘the 
Particles compofing its more folid or more’ 
fluid Parts. Pal pare 
: I thall now thew how the Microftope may 
be employed in both thefe Ways; but think’ 
the to premifea fhort Account of the Blood 
itfelf, fince our Knowledge of that will the’ 
better enable us to make a right-Judgment 
when we come to fee it circulate...’ 4° 
Boot Con Ak, 
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Some Account of the Bioop) as examine ! 4 


by the MICROSCOPE, _ 


9 


ftill goon much farther *. 


4 


_ The fpecific Gravity of thefe Globules is — 
fomewhat more than of the Serum wherein — 
they float, as is thewn. by their fubfiding in 
Blood extracted from the Veins and at refts 
They have alfo a confiderable AttraGtion.to — 
each other, and when brought in Conta@ 
cohere fo firongly (unlefs foon feparated — 
again by Motion) as to form a Subftance rea 


fembling foft Fleth. | 


‘Tis not difficult to imagine, how fix foft — 
and flexible Globules, eafily compreffible 
into any Shape, may compofe one largeg 
Globule : but to make it the better under= 


® Fid. Lezuwen. Arc. Net. Tom, IV. pag, 92i: 7 97 
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ftood, 
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H Uman Blood, and the Blood of Land- ; 

Animals, is found by the Mictofcope © 
— to confilt of round red Globules floating in 
@ tranf{parent Water or Serum. Each.ted. - 
Globule is made up of-fix fmaller and more q 
tran{fparent ones: and Mr, LEEUWENHOEK _ 
has difcovered, that each of thefe again'iscom- 
pofed of fix Globules ftill more minute and. q 
- colourlefs: fo that. every common red Glo- — 
bule is compounded. of at. leaft thirty-fix — 
{maller ones ; and’ perhaps the Divifiop. may — 
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ftood, I thall borrow two Draughts from 
Mr. LEEUWENHOEK. SEM TITIELS 1 | 
Fig. I. Plate X. fhews one fuch large 
Globule, wherein five of the f{maller fort 
that compofe it appear in Contact, the fixth 
lying behind. th Fes 

| Fig. Il. thews, how by their mutual At- 
traction to, or Preffure againft each other, 
they readily unite to form a perfect round 
Body. ; | a : 
‘Tt is alfo eafy to conceive, that thefe fix 
Globules, and even the more minute ones 
ftill whereof they are compounded, may 
octafionally be feparated, in order to pafs 
thro’ fuch extreamly minute Veffels as with- 
out Separation they cannot poffibly enter; 
and may re-unite when they meet again in 
Veffels where they have more Room. And 
we ate very certain, that fometimes they 
cohere in greater Numbers, and form larger 
Maffes than are confiftent with a free and 
healthy Circulation. } SAE 

Mr. Lrtuwenwoex and Dr. Jurtn af~_ 
ter the moft accurate Admeafurement, by the 
Way defcribed pag. 46th, agreed, that the 
Diameter of a common red Globule of hu- — 
man Blood is equal to the = one thoufand 
- Mine hundred and fortieth Part of the Length 
ofan Inch. Mr, LpzEuwEennHoeEx before 


\ * 
Pe ‘ 
*, i 


-BVide Philyoph. Tranfatt. Numb. 106) 
Haidatn this 
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this had computed that + twenty five thous _ 
fand of them were but equal toa Grain ofSand, — 
_. Suppofing, then, the Blood, in People of e 
found Health, to confift of Globules of fuch — 
Size and Compofition, as before mentioned, — 
foft, flexile, and eafily feparable ;. it muft + 
neceflarily happen, that a confiderable Altes — 
ration in any of thefe Particulars will occas — 
fion a morbid State.---Should the Globules, — 
- for Inftance, be divided too minutely, and not a 
readily again cohere ; fhould they become 
rigid and unflexible, either when feparated or _ 
united; orfhould they coagulate and become — 
infeparable, bad Confequences muft enfue. 
_ The great BoERHAAVE fays, that Health © 
confifts in an equal Motion of the Fluids, and — 
an equal Refiftance of the Solids. Now the — 
Fluids move equally when their Force is no | 
greater in one Part than another; and the — 
Refiftance of the Solids is equal, when they — 
comprefs the Fluids every, where fo equally — 
that no Senfe of Pain arifes.. 0) oy. 
_ But-when the Globules of the Blood cos 
here in Mafles too large; and will not/eafis i 
ly be fo feparated as to pafs freely thro’ the 7 


If the Diameter of one thoufand nine hundred and 
forty Blood-Globules be equal tothe Length of one Inch 3 — 
and if; as’ Geometricians demonftrate,, Spheres be to, each — 
other as the Cubes of their Diameters, it muft neceflarily 
follow, that a Sphere whofe Axis is one Inch in Length, 
muft be equal to feven thoufand three hundred‘and oné mile 
lions, three hundsed and eighty four thoufand fach Globules. 

“minuteft 
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mihutett Veffels, the Force of the Fluid muft 
there be greater, and confequently unequal; ~ 
the Refiftance of the Solids muft alfo be 
thereby increafed, and rendered likewife un- 
equal : whence fome Diftemper mutt arife. 
Tf, on the other hand, the Globules are brok- 
en, or feparated into fmaller Mafles than 
the natural Standard Size, they will take up 
more Room than they did before ; and, be- 
ing crowded too abundantly into the capillary 
Veflels, will occafion Diftenfion, Uneafinefs, 
and perhaps a partial Stagnation there: whilff, 
in the larger Veffels, the Current rolls along 
with too great Rapidity, the Force of the 
Fluids, and the Refiftance of the Veffels are 
both rendered unequal, and the Ballance be- 
tween the Solids and Fluids is entirely over- 
turned. None of the Secretions in this State 
ean duely be performed, and unlef$ fome 
means be found to reftore the Equilibrium, 
the Event muft foon be fatal. 


I believe it will be allowed, that where 
One Perfon dies from a Diforder in the con- 
taining Veffels, Twenty mifcarry by fome un- 
natural Alteration in the Fluids that pafs 
through them: and therefore if we can find 
what their natural State is, the Means where- 
by it may be preferved in fuch State, by 
what Accidents it may be prejudiced, and 
how it may be reftored, our Pains will be 
well employed, ) | 

heures In 
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In order to obtain this ufeful Knowledge, — 
it will be neceflary to examine the human 
Blood and other Juices, frequently, with the — 
Microfcope, in every Condition, and under 
every Diftemper, as well as in ‘a State of © 
Health : by which we fhall have ocular Des _ 
monftration of its different Appearances in — 
each State, and of the Changes it undergoes; 
and by Experiments of various Mixtures with — 
it, may pofibly difcover by what means it — 
can be altered from one Condition to another 5 — 
as from a thin and broken to a more firm — 
and confiftent State, and fo on the contrary. _ 

Would our learned Phyficians, who are [ 
beft able to judge of fuch Matters, be indus — 
ced to take this Method into their Practice, + 
it is reafonable to believe, that in a few — 
Years the Caufes of Difeafes would be better 
known, and the Art of Healing brought toa _ 
much greater Certainty than it is at prefent. 
An Obfervation of Mr. LEEUWENHOEK is _ 
very well worth regarding: he took notice, ~ 
that when he was greatly diforder’d, the Glo- | 
bules of his Blood appeared hard and rigid,. 
but grew fofter and more pliable as his 
Health returned : Whence he infers, that in_ 
an healthy Body it is requifite they fhould — 
be foit and flexible, that they may be capa 
ble of paffing through the capillary Veins 
and Arteries, by eafily changing their round 
Figures into Ovals, and alfo of re-afluming 
their former Roundnefs when, they come into 
_ Meffels where they find larger Room. 
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_ Changes are produced in Fluids furprizing- 
ly and {uddenly, as a very few chymical Ex- 
periments will demonftrate: the Sire of Ve- 
homous Creatures, and Inoculating for the 
Small Pox, thew likewife, how minute a 
Proportion’ of poifonous Matter will conta~ 
minate the whole Mafs of human Blood ; 
which can no otherwife be effected but by 
altering the Solidity, Figure, Size, or Motion 
of its component Parts or Globules. And it 
is probable, that in many Cafes, it may be 
changed from a morbid to a healthy State, 
by ways not lefs eafy, could we be fo happy 
as to find them out: for we cannot reafon- 
ably fuppofe, that the beneficent Author of 
Nature has given mote certain and ready 
Means of doing Mifchief than of doing Good. 
Many Diftempers might perhaps be cured. 
by an immediate Admiffion of fome Medi- 
cine into the Veins, which elude the Power 
of all that can be taken by the Mouth. For 
the Stomach, by its Heat, its Action, anda 
Mixture of its Juices, works fuch an Altera- 
tion in things, before they can be admitted 
into the Blood, that they are unable to pro- 
duce the fame Effects as if they were receiv- 
ed into it fimply and unchanged. , 
Some Trials that have been made already, 
may ferve in a great meafuré towards con~ 
firming the above Suppofition. Dr. Fasri- 
ius injected with a Syphon into the Median — 
Vein of a Soldier’s Right Arm, in the Ho- 
b ft 2' {pital 
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{pital at Dantzick *, about two Drams of a. 
Pp : Me, 


certain Purgative Medicine, which in about 


four Hours began to operate, and gave the 
Patient five Stools. His Cafe was Venereal, _ 
and in fo terrible a Manner, that there were 

Nodes on the Bones of his Arm. But by © 


} 


this fingle Injection, and without any other — 


Medicine, the Protuberances gradually dif-— 


appeared, and the Difeafe was quite cured. 


He likewife inje€ted into the Vein of a mar- 
ried Woman, thirty five Years old, and trou- 


bled from her Birth with Epileptic Fits, a_ 


{mall Quantity of a purging Rozin diffolved 
in an Anti-Epileptic Spirit: this occafioned a 
few gentle Stools; after which the Fits were 
lefs violent every time than other, and in a_ 


fhort time returned no more at all. 


Dr. Situ +, of the fame City, injeGted | 


Alteratives into the Veins of three Patients ; 


one was lame with the Gout, another ex- 


ceedingly Apoplectic, the third afflicted with 
that ftrange Diftemper called the Plica 
Polonica ; and they were all cured by the 
{aid Injections. | | : a 

 §,FracassaTti injected 4qua Fortis into 


the jugular and crural Veins of a Dog, which — 


died immediately. ‘Fhe Blood was found 


fixed in the {maller Veffels, and the larger 


Veffels burf{t. Whereupon he remarks, that 
as an Apoplexy is caufed by a Coagulation of 


* Philfoph. Tranfat. Numb. 30. + Ibid. 39. 
| ’~ the 
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the Blood, it may probably be cured by fome: 
Diffolvent injected.----- Another Dog, in 
whofe Veins Oil of Vitriol was injected, com-: 
plained a great while, foamed like Epileptics, 
breathed fhort, and died. His Blood. was 
fixed and grumous, refembling Soot.— Oil 
of Tartar was injected into a third Dog, 
who after much bemoaning, appeared {well’d, 
and died. His Blood was not in the leaft 
curdled, but thinner and more florid than 
conimon.----This proves too great a Sepa-~ 
ration as well as a Coagulation mortal. 
_ Mr. Boyce found, that by putting a little. 
Aqua Fortis, Oil of Vitriol, or Spirit of 
Salt into warm Blood, it did not only lofe 
its pure Colour and become dirty, but in a 
Moment was coagulated ; whereas urinous 
Spirits abounding in volatile Salts, fuch as 
Spirit of Sal Armoniac, mingled with it, 
did not curdle it, or debafe its Colour, but 
made it redder, kept it fluid, and preferv- 
ed it a long while from PutrefaCtion. 


_ As the Microfcope has informed us of the 
Struéture of the Blood, which. without its 
Help could never have been difcovered, and 
as its continual Affiftance is needful to ex- 
amine and diftinguifh minutely any Changes 
that may be wrought therein, either for the 
better or the worfe, by Accident or by Me- 
dicine; I] hope this Difcourte will not be 
judg’d too long, or foreign to my, Subject, 
. aan Ne fince 
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fince Hints of this Kind may prove highly: 
beneficial to Mankind, if nee ‘hould an 
fortunate to fall into the Hands of thofe who 
are inclinable to purfwe and. improve upony 
them. Sa nul Sole 
_I-come now. to defcribe the Manner of 

bringing the Blood to a {trict Examination — 

before the Microfcope, and fhall offer fuch 

Ways as I have myfelf experienced, not 

doubting . but, the Ingenious will contrive 

others, as they may find Occafion, Pi 


aoe ™ -¥ 
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TAKE (with the Tip of a Feather, ‘or — 
a foft Hair Pencil) a {mall Drop of 
warm Blood immediately from the Vein: 
{fpread it, as thin as poffible, on the cleareft 
fingle Ifinglafs placed on’a Slider on purpofe, 
and apply it to the firft or fecond Magnifier : 
the Globules will then be {een diftin@ly, and _ 
a little Pratice will enable to forma Judg-. 
ment of any Alteration that may happen in 
the Size,~ Figure, Colour, or Appearance of 
them. We may alfo examine the Blood ex= 
_ treamly well» by taking up alittle of itina’ 
very fmall capillary Tube of the thinneft) 
Glafs; and then placing the Tube beforethe: 
Magnifier, Bit ‘ohiy 
so ¥ 


with the Microfcope. , $22. 
sIf.a Drop of the fame Blood be diluted 
with warm Water, and applied in either of 
the above Ways, fome of the larger Globules 
will appear more afunder, and a great many 
of them will be feen divided into, the fmaller 
ones which compofe them. _;. | 
~ If fome of the fame Blood be mixed with 
a little warm Milk, feveral red unbroken 
Globules will be feen diftin@ly ; but thofe 
that are again {feparated into their. {maller 
ones. will be ine taees with the Milk it- 
felf, ns which the greateft Part is nothing 
elfe but Heaps of fuch like-fized minute 
Globules.. | : | 
_If we defire to try by Experiment what 
Alteration any Liquor, either poifonous or 
medicinal, can produce on the Contexture 
of the Blood, the Liquor fhould be blended 
with it at the very Inftant of its iffuing from 
the Vein: for if the Blood be in the leaft 
coagulated before fuch Mixture, no certain 
Conclufions can be formed. Putting the 
Veffel into which we receive it into a Bafon 
of Water a little hotter. than the Blood, will 
preferve it longer fluid, and make our Ex- 
peat by any Mixture with it. fucceed the 
petter,----] would alfo advife, to get your 
‘Inftrument in perfect Readinefs, by adjuft- 
ing the Magnifier before the Vein is opened ; 
and likewife to make your Obfervations in a 
warm Place, left the Blood become congeal- 
ed before you can finifh your Enquiry. 
| I 4 : Tn 
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_ In all Enquiries of Confequence, it is beft 
to draw the Blood from a large Vein: be- 
caufe what we can gain (by the Prick of a 
Pin or Needle) from the Finger, or any ! fuch 
Part, iffues from fome extreamly minute ca- 
pillary Veffels only, and perhaps is not fo 
good a Sample of the Contexture of the 
whole Mats. Some Trials on both may 
however not be amifs, to difcover what re 
ference there is between them. 

By mingling with the Blood the leaft ima= 
einable Quantity of the poifonous Fuice which 
iffues from the Teeth of a Vi iper when enrag~ 
ed, or from any other Animal, Vegetable, 
or "Mineral, we fhall difcover its immediate 
Effe& upon the Globules ; and by confider- 
ing, that the Alteration we obferve is wrought 
init, tho’ at reft, we fhall be able to judge 
and calculate what Confequences muft enfue — 
from fuch a Mixture with the Blood, as it 
circulates through the Veins of a living 
Creature. 


Mr. WIL~t1AM CowPER examining a 
Solution of Opium with the Micro/cope, found 
its diffolved Particles in the Shape of fringed 
- Globules: whence he concludes, that fuch © 
Particles circulating in the Mab of Blood, 
may be fo entangled in its Serum, or thicken 
it in fuch a Manner, as to retard j its Veloci- 
ty when over-violent, and render its Motion 
calm and equal 5 why all painful Senfa- 

tions 


with the Microfcope. 11g 
tions will be taken off. And from the fame 
Principles it is eafy to account for all its o- 
ther Effects, and perceive how too great a 
Number of fuch fringed Globules mutt caufe 
a total Stagnation of the Blood, and confe- 
quently’ kill. Vid, Philof. Tranf: Numb. 222, 
Spirits, Oils, diffolvued Salts, Tinétures, 
Effences, and all other chymical Preparations 
furnifh us with numberlefs Subjeéts of Ex- 
periment ; and are certainly capable of pro- 
ducing the’ moft fudden and amazing Ef- 
fects, either good or bad, if injeéted into the 
Blood-Veffels of living Animals: the Caufes 
of which Effeéts may in a great Degree be 
difcovered and accounted for, by microfco- 
pical Obfervations on Mixtures of them with 
the Blood when extracted from the Veins. 
* A little Blood being mixed with about 
four Times its Quantity of * Sal Volatile 
Oleofum, and viewed through a Micro/cope, 
there appeared an immediate Separation of 
the Globules. - In about the eighth Part of 
a Minute fome of them were much dimi-_ 
nifhed, and in a Quarter of a Minute many 
of them were much diffolved and entirely 
difappeared. Sometimes twenty Globules 
were feen near together, which foon leffen’d 
to eighteen, then to fixteen, and became 
fewer and fewer till only two or three were 
left. . Whence it is probable, that Sa/ Vo- 


¥ * Arcan. Nat. Tom. IV. p. 36. 
a latile 
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Jatile Oleofum taken with the Food, anda, 
carried into. the Lacteals and Blood-Vefiels, 
may retain its Power of preventing fuch Co-. 
agulations as would otherwife, happens. 
The Urine, Saliva, Semen, Sweat, Faces 
Alvi, and all other Anixial | Suices, are’ likes, ; 
wile Objects for the Microfcope, to, be.ex- _ 
amined either alone, or mixed with, the. 
aforefaid Liquors : aly wan ‘much, ufefull b 
Knowledge may be acquired, j, : ; dnomiits 
As to Colour in the Blood, .a- B lnalahat 7 
arifes in it from a Deficiency, of, Serum, as: t 
Palenefs does from too. great an Abundance ~ 
of it: for it will be always found,| that when, 
Globules cohere together, in, too great; Num-, — 
bers. they give a black Appearance. | When — 
this therefore is the Cafe, ,means,of dilating — 
fhould be found out, and, gnade ufeof; fince — 
it is abfolutely requifite to Health,,, that the — 
Globules of the Blood thould float i ia,a due 
- Quantity of Serum, and be thereby circulated 4 
freely through the minuteft Veflels,.a con= — 
trary State to which has proved:the Deathjof 
thoufands. +++--- Mr. LEEUWENHOEK tells — 
us, that whenever he found his Blood: too 
deep coloured, .his Way. was to,idrink-four — 
Dithes of Co offee i in a Morning;: in: the;Room 
of his ufual two ; and,fix Dithes of. Tee my 
the Afternoon, inftead, of three. He, drank 
it as hot as poflible, and went onin this Man- 
ner, till he perceived his Blood grow paler, and 
| confequently its Globules farther feparated, 
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WN order to view the Blood circulating 
through itsV effels, we mutt make ufe of 
fach finall Creatures as by their. Tran{pa- 
reney permit, us to look within ‘them, and 
{ee what pafles there:: for, in a Man, or any 
of the large Animals, the Skin is fo opake, 
that-we cannot difeern even the fine Blood- 
Veffels themfelves, and much lefs the Cur- 
rent that runs along them. Our Informa- 
tion, however, will not be greatly different ; 
for'the whole: Animal Creation is eftablithed 
on one and the fame Plan, and. the Circu- 
lations: in the meaneft living Creature are 
cartied:on through: Veffels of alikeStructure | 
(in the general) and are’ accelerated, or re- 
tarded,| by the fame Caufes as in,the noblett,, 
And, in Truth, as! to the Circulations of 
the Fluids, and the’ Motions of the Bowels, 
the Brain, or any of, the internal Parts, 
_ more Knowledge may be gained by infpect- 
ing-Infects-and fall Animals with the M@- 
crofcope> than by. the moft fkilful and.curious 
_ DiffeGtions,. or anatomical Experiments on _ 
- largef Subjects. For the Skins of fome of 
thefe ‘little! Creatures are fo tranfparent, that 
we may fee plainly through them the Order 
and Difpofition of ‘the Veffels underneath ; — 


and. 


“ 
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and the Coats of thefe Veflels are, again, of — 
fuch an amazing Thinnefé and Delicacy of 
Contexture, that they are little or no Impe- _ 
diment to our View of the fecret, tho’ re- 
gular, Operations of Nature, and the Laws 
fhe ats by, when undifturbed and quiet’; 
whereas our Diffections of larger Animals, 
while alive, may fhew her at work, indeed, — 
but in fuch Confufion, by our breaking’ in) — 
upon her violently, that all her Motions, then, ‘ 
muft be in great Diforder, and confequently — 
uncapable of affording any fatisfactory Infor- 
mation as to the Circulations. oe, ae 
In this Sort of Creatures too, after view- 
ing, as long as we think fit, the natural and 
regular Current of the Blood, as it is carried 
on ina State of Health ; we may by Pref- 
fure, and feveral other Ways, impede, di- 
fturb, and divert its Courfe ; and may find 
Means, .by various Mixtures with it, of ‘in- 
ducing a morbid State; and at Jaft, by let- 
ting the Creature dye before our Glafs, we 
may perceive all the Changes it undergoes, 
and what occafions the intermitting, vibra- 
ting, trembling Pulfe of expiring People. ¢ 
In feveral of thefe little Creatures we can 
not only fee the general Courfe of the Blood, 
but are able perfectly to diftinguifh the Fi- — 
gure and Circumftances of the Globules 
whereof it is compounded, and the Altera- 
tions they fuffer, when they pafs out of the 
Jarger ‘into the more’ minute Vefiels.’ Far 
many 
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many of the Veffels are fo fmall, that even - 
fin¢le Globules cannot poffibly find a Paffage 
thro’ them without being comprefled into 
oval Shapes: and’ yet thefe Vefiels are large 
in comparifon of the fineft Veffels of all, to 
pafs through which, the Globules muft be 
divided and fubdivided into their fmallett and 
moft minute component Globules, 


"Tis amazing to obferve, how careful 
Providence has been to prevent the Blood 
from coagulating, or.cohering in Maffes dan- 
gerous to Life, by the very Difpofition of 
the Veffels it runs through: which, whether 
feparating or uniting, are fo contrived, as to 
caufe the Globules to come frequently toge- 
ther with a brifk Collifion, or ftriking a- 
gainft each other, The rteries, for Ex- 
ample, which convey the Blood from the 
Heart to the Extremities of the Animal, 
and in their Progrefs continually leffen their 
Diameters, and divide into {maller Branches 
almoft ad infinitum: in thefe Arteries, I 
fay, at every fuch Divifion, many of the 
Globules of the Blood muft ruth, with a 
confiderable Force, againft an Angle direct- 
ly in their Way ; whence recoiling back on 
thofe immediately behind, they muft ftrike 
upon one another, and caufe a kind of 
Commotion, e’er the Current can divide 
readily into the two fmaller Branches, See 
Fig. Ii, Plate X.——In the Veins, which, 

' on 
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on the contrary, return back the Blood from — 
the Extremities to the Heart, whofe Dias 
metets enlarge as the Tide rolls along, and — 
whofe fmall Branches are: continually unis — 
ting and making larger Veflels, till at lat 
all their Streams fall into’ one; here, at 
every Conjunction of two Branches, theif — 
Currents ruth againft each other with Vion 


lence: by which Concuffion unnatural. Co= — 


hefions are broken, of prevented ; and of this — 
the Micro/cope can afford us ocular Demons — 
ftration. Vide Fig. IV. 


COs eas 


Of viewing the CURRENT and thé Crreve 
LATION of the Buoop. 


Y the Current of the Blood, 1 mean, its — 

ftreaming or paffing on either from or 
towards the Heart, through any Ve fel, 
whether it bea Vein or Artery. — 

By the Circulation I would be undeifided 4 
to intend, the Courfe or Current of it; from — 
the Heart, along the Arteries, to the Extres 
mities of the Body: together with its Refurit | 


~ by the Veins from the eee back again 


towards the Heart. 
Both thefe the Microfeope can bring to — 
View ; but the latter is fomewhat more dif- 
ficult 
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ficult to be affured of than the former ; for 
when the Veffels before us are extreamly 
fmall, it is not always eafy to diftinguifh 
which of them afe, Veins and which are 
Afteries.: 
_ The larger Arteries are indeed diftinguifh- 
able by a Protrufion of the Blood at each 
Contraétion of the Heart, then a Stop, and 
then a new Protrufion, which may plainly 
be feen continually fucceeding one another : 
whereas the Current paffes through the Veins 
with an equal and unintermitting Stream. 
But in the more fine and extream Branches 
of the Arteries this Difference isnot perceiv+ 
able. | 


_ The tranfparent Membrane between a 
Frog’s hind-foot Toes is the, Obje& moft 
commonly employed for viewing the Current 
and Circulation of the Blood ; and, in this, 
if well expanded, it may be feen fairly and 
diftin@tly, both in the Veins and Arteries, in 
the manner reprefented Plate XI. Fig. I. 


A.A; two Toés of a Frog’s hinder Foot. 

B. the thin Membrane between the Toes, 
extended, | : 

C.C.C. the Trunks of the Arteries. 

D.D. the Trunk of a Vein. 

E.E.E. Arteries and Veins in the fine 
Membrane, with the Blood-Globules circu- 
dating through them. 

witty} The 
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The Way of applying it to the Microfcopé — 
was defcribed Page 13; and therefore need§ 
not be repeated here. a 

The Tails or Fins of f{aiall Fithes may 
likewife be ufed very commodioufly to this — 
Purpofe, and prefent to View great Num- a 
bers of Veins and ‘Arteries with the Blood — 
pafling different Ways through them, = 


It is difficult here in London to meet with — 
any Fifhes alive and proper for this Infpec+ — 
tion, except Ee/s and Flounders: either of — 
thefe will ferve however exceeding well; — 
but the fmaller they are the better.----Put 
your Ee/ into a Glafs Tube fill’d with Water; 
after wiping off its Slime, which would ob- — 
{cure your Glafs. Then having ftopped — 
both Ends, to prevent the Water’s running 
out, apply the Tail or Fin to your Micros ~ 
{cope, and you'll fee the Circulation in a very — 
agreeable Manner. If you put not Water in — 
your Tube, the Slimine(s of the Eel will im- _ 
mediately foul the Glafs and prevent yout _ 
Pleafure. % 

The flat Figure of the Flounder will not 
permit us to put it in a Tube as we do the — 
Eel, or view it by every Kind of Micros — 
fcope: but if a plain Piece of thin glafs be 
placed over the Hole, where Objects are ap- 
plied to the Double Reflecting Microfcope, — 
its Tail may be {pread advantagioufly upon 
the faid Glafs: and by fetting a Book, or 

{ome- 
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fomething elfe of a proper Height to fupport 
the Body of the Fifth, it will lye in a very 
good Pofition for View, and the Circulation 
may be feen diftinéily. | 
Eels and Flounders \ive a long while out 
‘of Water, and are therefore mott ufeful for 
this Service here at London ; but in the Coun- 
try many Sorts of other {mall Fifhes may be 
found much more tranfparent.. 


Mr. LEEUWENHOEK informs us *, that 
he faw, with great Admiration, in the ut- 
moft Extremities of a very minute Fuifh’s 
Tail, how the larger Arteries were there di- 
vided into the moft fine or evanefcent ones ; 
and that many of the {malleft Veins, re- 
turning from the faid Extremities, met to- 
gether at laft in fome larger Vein. ‘There 
appeared alfo in fome Veflels, fuch an Agi- 
tation of that Blood (which was protruded 
from the larger Arteries towards the eva- 
nefcent Ones at the very Extremity of thé 
Tail, and returned afterwards through many 
minute Veins into a large One) as hardly can. 
be conceived. In the larger Arteries he 
could perceive a continual new Protrution, or 
Acceleration of the Blood’s Courfe received 
from the Heart; but in the fmaller Arteries 
the Motion feemed equable without any 


ce eee of 


* Arcan. Nat. Tom. IV. Epitt. 65. 
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fuch repeated Propulfion : and though in the 


minuteft Veffels there appeared no Colour, — 
yet in the larger Vein or Artery, though ig 
near the End of the Tail, the Blood was 


plainly red. 


- We cannot properly call any Veffel an 
Artery farther than the Pulfation reaches ; 
beyond that, and returning towards the © 
Heart, it muft be accounted a Vein: for 
Veins are only Arteries elongated ; but. as 
they frequently divide into Branches that 
evade Difcovery, it is, perhaps, impoffible 
to determine exactly, where the Arteries end — 


and where the Veins begin, 


They do not always, however, branch — 
out fo extreamly fine before their Inofculati- 
on or Communication with the Veins ; for 
the fame curious, Obferver tells us, that on 
each Side the little Griftles, which gave a © 
Suffefs to the Tail of the Fifth abovemen- — 
tioned, he could fee a very open Communi- — 
cation of the Veins and Arteries: the Blood — 
running towards the Extremities through — 
Arteries, and returning back again through — 
Veins that were evidently. a Continuation of @ 
thofe Arteries, and of the fame Diameter — 
with them: And this he {aw in thirty-four 
different Places, in as many Arteries, and as 
many Veins. The Manner whereof, as by 


shiny delineated, is thewn, Tab, XI. Fig. II. 
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A. A; repfefeht two Arteries, one of 
which runs on each fide a minute Griftle. 

 B.B. their open Communication with the 
two Veins C.C. 
__ As this whole Fifh was not half an Inch 
in Length, how {mall muft the Tail thereof 
be, in which, notwithftanding, the Circu- 
lation of the Blood was vifible in thirty-four 
Places, and the Current of it-in fixty-eight 
Veffels! and yet thefe Veflels were very far 
from being the moft minute of all. How 
inconceivable then muift be the Number of 
its Circulations in an human Body! Nor 
need we wonder to behold it iffuing forth 
at every Prick of a Pin or Needle. Upon 
confidering this, Mr. LEEUWENHOEK adds, 
that he is fully perfuaded, a thoufand diffe 
rent Circulations of the Blood are continual- 
ly carried round in every Part of a Man’s 
Body that is not larger than the Breadth of 
his Fore-finger Nail *. 


The Tail of a Newt, or Water-Lizard, 
applied in a Glafs Tube, after the Manner 
directed for the Eel, affords an entertaining 
Profpect of the Circulation through Num- 
bers of {mall Vefiels. But nothing can fhew 
it finer, than an exceeding {mall -- Newt of 


cite ¥ ' 
. ™ Leeuwen. Arcan. Nat. Tom. LV. pag. 169. 
t+ Pbil. Tranfa&. Namb. 288. 
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this Water-Kind, which fometimes may be 
found lefs than an Inch long, and fo tranfpa- 
rent, that the Blood may be feen running in 
all Directions, not only through the Veffels 
of the Tail, but throughout the whole Body: 
And it is particularly delightful, to behold, in. 
the little Toes, the Stream thereof running 
to the Extremity in one Channel, and return- 
ing back again by another. Juft below the 
Head are on either Side three Fins, or fome+ 
what like Fins, which, in fwimming, the 
Creature makes ufe of to poife and guide its 
Body: each of thefe appears by the Micro- 
fcope divided, like Polypody, into many point- 
ed Branches: in any one whereof, as in the 
Toes, the Blood is feen coming along an Ar- 
tery to the Extremity, and then immedi- 
ately returning towards the Heart again, — 
through a Vein that lies parallel, and almoft — 
clofe thereto, and with which its Commu- 
nication is very apparent.---As thirty or forty 
of thefe Branchings prefent themfelves be- 
fore the Eye fometimes at, once, with the — 
Blood diftin@tly circulating in all, they afford 
a charming Sight: and they may be viewed 
by the third or fourth Magnifier : for the 
Globules of the Blood in Newts are larger 
than in any other Creature I have examin’d, 
and are fewer in proportion to the Serum or — 
Water they float along in. To which I may — 
alfoadd, that the Figure of them, as they are 
carried » 


cy 
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carried along the Vefiels, changes in a moft 
furprizing Manner. | 


In Spring-time, ifa little Frog’s Spawn be 
kept fome Days in a fmall.Quantity of the 
Ditch-Water wherein you found it, you'll 
be furnifhed with a Number of exceedingly 
{mall Tadpoles, which, when firft they be- 
gin to fwim, are almoft wholly tranfparent ; 
and if placed before the Microfcope, in a 
Tube proportionably {mall, with fome Water 
in it, you'll eafily difcern the Heart and ‘its 
Pulfation, together with the Blood circulat- 
ing in every Part of the Body ; and, particu- 
larly, in the Tail, more than fifty Veffels 
prefent themfelves at one View. 

Thefe Tadpoles become lefs clear every 
Hour, and in a Day or two their Skin grows 
fo opake, that the Circulation of the Blood 
can be feen no longer, unlefs it be in the 
Tail, or better ftill in the Fins, at the join- 
ing on of the Head, | 


A fmall Mu/cle taken carefully from its 
Shell, and placed before the Microfcope on 
an Ifinglafs, affords a View of many Arteries 
and Veins, through which the Circulation 
of the Blood may be very clearly feen : and 
one great Advantage in this Object is, that 
it lies always quiet; whereas moft other 
Creatures are difficult to be kept ftill long 
enough for Obfervatidn. The Motion of the 

. K 3 Blood 
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Blood continues in it fix or feven Hours with — 
little Alteration : and, by moiftening it now | 
and then with falt Water, may probably be 
continued much longer. 

Ican alfo affure you, from my own re-_ 
peated Experiments, that if a large Mujfcle — 
be carefully opened, and a Piece of the thin — 
tranfparent Membrane eafy to be found there- | 
in be {nipped off with a Pair of fharp Sciffars, 
and applied to the Microfcope, the Bloo 
will be feen pafling through Numbers of © 
Veins and Arteries; and if the Extremity of — 
the Membrane be viewed, the true Circula-— : 
tion, or the Return of the Blood from the A 
Arteries through the Veins, will be fhewn in- 
a delightful and fatisfaGtory manner, ‘and 
chains for a long Time. ‘There are like- ge 
wife other tranfparent Parts of the Mufele, 
where the Paflage of the Blood is very dif _ 
cernable : And, as Mu/cles are to be got motile 
times of the Year i in London, the Knowledge — 4 
hereof will, I hope, oblige the Curious, 


We are told by Mr. LEEUWENHOEK, 
that in the fartheft Joints of the hinder Logie 
of little * Crabs, he beheld the Blood circu- — 
late through the Arteries and Veins, with 
greater Rapidity than he had ever obfery’d itn 
in any other Creature ; and, moreover, that 
the red Globules thereof were twenty-five 


| ¥ Lesuw. me. Nat. Tom. IV. Ep. 84. Again Ep. 86. | 
times 
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times fewer in Proportion to its Serum than 
in any other Land or Water-Animal he had 
ever before examin’d, 

At the proper Time of Year, exceeding 
fmall Crabs may be found, in great Abun- 
dance, under Stones and Brick-bats on the 
Shores of the River Thames, when the Tide 
is out: and as many of them are not larger 
than a little Spzder, it is highly probable fuch 
may be tranfparent in many Places of the 
Limbs and Body; notwithftanding Mc. 
LEEUWENHOEK found his, which were an 
Inch broad, opake every where but in the 
extreameft Joints of the hinder Legs. Per- 
haps too, they may appear more tranfparent, 
if they are applied to the Microfcope ina little 
Tube filled with Water, than if they are 
viewed dry ; for ’tis obfervable, that many 
Objects acquire a Tranfparency by being 
wetted, in the fame manner as Paper be- 
comes clear by being rubbed with Oil. 


The Blood may be feen circulating in the 
Legs and Tails of Shrimps, efpecially if view- 
ed in Water; but then the Water muft 
have a little Salt put thereto, or elfe they 
will foon expire. In Shrimps the Blood is 
not red; which has given Occafion to call 
them as well as many other Infects exangues, 
or dbloodlefs : tho’ in reality no living Crea- 
ture is without Blood; for animal Life con- 
fifts in a Circulation of fome Fluid through 

K 4 Arte- 
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Arteries and Veins, and that Fluid, what- 2 
ever Colour it may be of, is properly to be 
accounted Blood. In Grafihoppers the Glo- 
bules (which may be feen paffing through — 
the Veflels in their Wings) are green, and 
_ yet Tam apt to think, no body that views — 
them will hefitate to call them, with the — 
Serum wherein they fwim, Blood. : 


In the tranfparent Legs and Feet of feves 
ral {mall Spzders, the Current of the Blood 
may plainly be diftinguifhed both in the 
Veins and Arteries: alfo in the Legs of very 
{mall Punices or Bugs it is remarkably vifi- 
ble, together with an extraordinary Vibra- | 
tion of the Veflels, which I never have ob- — 
ferved in any: other Creature. In thefe too, © 
if clear, as they may fometimes be found, — 
the wonderful Motions of all the internal — 
Parts will afford an agreeable Entertainment — 
to the Curious, and may be examin’d as long 
and as often as they pleafe. For J have kept 
a Bug alive, in a Slider between two Pieces — 
of Ifinglafs, at leaft fix Weeks together, not- 
withftanding it was confined fo clofe as to 
be uncapable of ftirring : and altho’ during © 
that time it often feem’d dead and motion-_ 
leis, when I placed it before the Microfcope — 
a little Warmth would fet the Bowels at 
work again, and renew the Current of the — 
Blood as brifkly as ever. . 
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After many Obfervations made by Mr. | 
LreevuwEnuoeK on the Blood of Cocks, — 
Sparrows, Frogs, Trout, Perch, Cod, Salmon, 
&c. he.affirms, that the red Particles in the 
Blood of Birds, Fifhes, and Water-Animals, 
are conftantly * flat and of an oval Figure, 
that is, they are longer than their Breadth, 
and appear as in Plate X. Fig. V. The fe- 
rous Part of the Blood in Fi/hes and Aquatic 
Animals is-alfo greatly more, in Proportion 
to the red Particles, than it is in Beaffs or 
Men, and the Particles themfelves are larger : 
fo that, by being bigger, and {wimming far- 
ther afunder, they may be feen much better. 

Mr. LEEUWENHOEK obferved the Blood 
circulating in the filmy Wings of a -- Bat, 
and likewife in its Ears, and found the Glo- 
bules thereof perfectly round: Wherefore, 
allowing his Affertion, that in Fifhes and 
Birds they are always flat and oval, we need 
no longer hefitate how to clafs this odd 
‘Creature; but, notwithftanding its flying, 
fhall pronounce it to be a Beaf. 

He tells us, that Bats can fee as well by 
Day as Night: but he fuppofes the Heat 
and Drynefs of the Day-Air would fhrivel 
up the thin Membranes of their Wings, and 

confequently ftop the Circulations there: 


* Arc. Nat. Tom. I. Part I]. p. 51. Again, Tom. II. 
Epift. 128. Again, Tom. IV. Epift. 65, 
t+ 4rc. Nat, Tom. 1V. Epift. 67. 
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whereas the cool Dews ut the Evening ren- 
der them moift and pliable ; which makes 
thern chufe that time to come abroad. 


In viewing feveral of the Objetts here. 


mentioned, one fhall often obferve the Blood 


pafling through Veffels fo minute, that the 


Globules of it cannot glide along otherwife — 
than fingle, and {queezed 1 into oblong Forms; 
yet an hundred of the red Globules of fuch | 


Blood, if placed ‘clofe to one another in a 
Row, would not equal the Length of the 


Diameter of a large Grain of Sand; and — 
confequently a Million of them exceeds not 


a Grain of Sand in Bignefs *. 


The Effeéts of Heat and Cold upon the 


A Selig ee ode wa . 


Blood are well worth taking notice of: for — 
as Heat relaxes the Vefiels, the Blood finds 


more Room to move in, its Globules float at 
greater Diftances, and it circulates more 


) ord 


freely : whereas Cold fo contracts the Vef- 
fels, that the Globules are compreft toge- _ 


ther, and the Blood is impeded, and in fome 


Degree coagulated in the minute Capillary — 
Veins and Arteries of the extream Parts ; agg 
3s evident from the Swelling and Blacknefs _ 


of the Hands and Feet when expofed ta 
fevere Cold. 


* Leruwen. Arc. Nat. Tom. I. Par. I. p. 35. 
Before 
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Before I clofe this Chapter, I fhall briefly 
communicate fome Experiments, I had the 
Pleafure of making laft Summer, with my 
moft ingenious and valuable Friend Doctor 
ALEXANDER STUART, Phyfician to her late 
Majefty,in order to view the Circulation of the 
Blood by the So/ar or Camera Obfcura Micro- 
cope, which has the Advantage of magnifying 
Objects beyond any other fort of Microfcope : 
but muft refer the Curious to a more full . 
Account thereof laid by this Gentleman be-. 
fore the Royal Society, and which will be 
publithed in the Pdz/o/ophical Tranfactions. 
_ I muft firft defcribe a particular Apparatus, 
invented by. the Dodc/or, for examining the 
Circulation of the Blood in Frogs, Mice, 
Bats, ot any Creatures of the like Size. In 
this Contrivance, the Looking-glafs, Tube, 
and convex Lens are juft the fame, and 
placed in the Hole of a Window-Shutter in 
the fame manner as defcribed Pag. 22. But 
here, inftead of ufing Wixson’s little Pocket 
Microfcope, he has got the Belly-Part of a 
large Reflecting one fixed horizontally on a 
Pedeftal,, at a Height exactly equal to the 
Tube. This ftands on a little Shelf made 
to fupport it; and to the Snout thereof, 
which lies on a Level with the Tube, the 
Magnifiers are fcrewed.. The Object being » 
extended and faftened with Strings and Pins 
on a Frame convenient for the Purpofe, is 
applied between the Tube and the pAnEpAs 
ars 
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fier: whereby the Sun’s Rays refle@ed from | 


the Looking-glafs, through the Tube, upon 
the Object, pafs on through the Magnifier, 
and exhibit upon the Screen an Image of 


the Objeé& moft prodigioufly enlarged. ‘This 
I hope may give fome Idea of our Inftru-— 


ment: and. now I come to the Application, 


Our Object was a Frog, whofe Limbs 


being extended and faftened on the F rame, 
we opened the Skin of the Belly from near 
the Anus to the Throat ; then giving it a 
little Snip fideways both at the Top and 
Bottom, by fticking a Fi/b-Hook in each 


Corner of the Skin, it was eafily ftretched — 
out before the Microfcope, and.prefented on _ 


the Screen a moft beautiful Pi@ure of the 


Veins and ‘Arteries in the Skin, with the 4 
Blood circulating through them. In the 4 
Arteries we could plainly perceive the Blood _ 


ftopping, and as it were receding a little, at 


each Dilatation of the Heart, and then im- _ 
mediately rufhing forwards again at each 


Contraction ; whilft in the Veins’ it rolled 
on in a continual Current with inexpreffible 
Rapidity *, 3 | 


After confidering this as long as we 


thought needful, we opened the Abdomen, 


and extending the Mufcles before the Micro, 


——_— 


* When the Arteries were magnified very much, by re- 
moving the Screen to a confiderable Diftance, the alternate 
Expanfion and Contraétion of their Sides were very vifible 


and remarkable, | { 
fe ope, 


~ 
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feope, by the fame Means as we had done 
the Skin, we had the Pleafure of viewing 
their Structure, which we found to confift 
of Bundles of tranfparent Strings or Fibres, 
lying parallel to one another, and joined to- 
gether by a common Membrane. Thefe 
Strings or Fibres appeared through their 
whole Length made up of minute roundith - 
Veficles, or, in other Words, feemed like 
Rufhes divided the long Way. We could 
not be certain of any Circulation through 
the Mufcles, though fometimes we imagin’d 
we fawa very flow Motion of fome tranf- 
parent Fluid: but the Objet growing dry 
and rigid, obliged us to leave that Enquiry 
to a farther Examination. 

We then proceeded to our laft Experi- 
ment, which was to draw out gently a Part 
of the Frog’s Gut, in order to apply the Me- 
fentery to the Microfcope: and herein we 
fucceeded fo happily, that I believe the Cir- 
culation of the Blood was never before feen - 
in fo diftinét and fine a Manner. No Words 
can defcribe the wonderful Scene that was 
prefented before our Eyes! We beheld the — 
Blood pafling through numberlefs Veffels at 
one and the {ame Inftant, in fome one Way, 
in others the quite contrary. Several of the 
Veffels were magnified to above an Inch in 
Diameter, and the Globules of the Blood 
rolling through them feem’d near as large as 
Pepper-Corns ; whilft in many of the mi 

nuteft 
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nuteft Veffels only fingle Globules were able . 


to find a Paflage, and that too not without 
_ changing their Figure into that of oblong 


Spheroids. We faw here likewife, much — 


better than we had done before, the Pulfa — 


tion and Acceleration of the Blood in the 


“Arteries, in the Manner before defcribed, — 
-and could clearly diftinguifh two or three — 


_ Veflels lying over one another, with Cur- 


rents running cifferent Ways. In fhort, it — 


appeared like a beauteous Land{cape, where 


Rivers, Streams, and Rills of running Water — 


are every where difperfed. 

During this Examination, we took notice 
of a Vefiel extreamly minute, iffuing from 
the Side of a larger, and turning backwards 


from it in a curve Line. We perceived, at — 


unequal Intervals, fometimes one, fometimes 
two, and fometimes three colourlefs Glo- 
bules, dropt or fqueez’d out of the larger 
Veffels into this minute one, and gliding 
through it fingly and very flowly;: which 
made the Doéfor imagine it might be a /é- 
cretory Dud. We obferved likewife, that 
as the Animal grew languid and near ex- 
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piring, the Blood in the Arteries would ftop i 


on a fudden, feem as it were coagulating, 
and then run backwards for fome time ; 


after which, it would again recover its na- — 


tural Courfe with a great deal of Rapidity. 
---A due Confideration of thefe Appearances 
might poffibly account for the Intermiffions, 
: . Starts, 
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Starts, and Irregularities in the Pulfe of Per- 
fons near the Point of Death, 


™ 


CHAP. XL 
The Pulfation of the Heart. 


' E HIS wonderful Phenomenon may be 

feen diftinctly in feveral {mall Infecs, 
fome whereof I fhall here mention, with 
fhort Direétions how to find it. 

Divide a * Bee, particularly an Humble- 
Bee, near the Neck: and its Heart, which 
is a white pulfing Particle, may be feen 
beating brifkly. | 

The Head of the t Hor/e-Fly being cut 
off, juft at the fetting on of the Neck, a 

little Particle (which is the Heart). will ap- 
_ pear with a\Pulfation in it for half an Hour. 

The -- Gra/sbopper has a green Film or 
Plate over its Neck and Shoulders, which 
being raifed with a Pin, its Heart may be 
{een beating, very orderly, for a long while 
together. | 3 

Cut off the Head of that little flying Bee- 
tle, known to every Child by the Name of 
§ Lady-Bird, or Cow-Lady: erect it per- 


* Dr. Power’s Micrafcop. Obferv. p.4. ft Ibid. p. 7. 
+ Ibid, p. 24. § Ibid. p. 30. 
| pendicu- 
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pendicularly, and you'll {ee two {mall black 
Eyes, each fet between three white Plates 
like polifh’d Ivory, on one fide two fmall — 
ones, and a large one on the other... Pull 
off both the cruftaceous and filmy Wings, 
which cover a tender black Skin, and re- 
moving that Skin, the Pulfation of the Heart : 
may be feen beating vigoroufly for twelve or — 
fourteen Hours. | 

The Heart of a Snazl is to be found 
exactly againft the round Hole near its Neck, — 
of a white Colour, + and may be feen beat- | 
ing a quarter of an Hour after DiffeGtion. | 

It may alfo be feen in a Leufe, as I fhall — 
fhew when I come to defcribe that Crea-_ 
ture ; and I make no doubt the curious and — 
diligent Enquirer will be able to difcover it 
in Multitudes of other little Animals. 


The periftaltic Motion of the Stomach 
and Bowels may be feen very diftmélly in — 
Lice, Gnats, Fes, &c. and a Multitude of 
other Infe&s. | 


* Power’s Microfcop. Obfervat. p. 36. 
} Swammern. Hift. Generale'des Infe&es, p. 77. 
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CHAP. XI, 
| Of the mufcular or flefhy Fibres of Animals, 


. HE flefhy Fibres of the Mu/cles (ac- 

cording to the Obfervations of Mon/jieur 
-Muys) are compofed of other fmaller Fi- 
bres or Fibrils, the Size of a flender Hair ; 
five or fix hundred of which Fibrils go to 
the making up of one fle/hy Fibre, whofe 
Diameter is no more than the twenty-fourth 
part of an Inch. Each of thefe Fibrils is 
again compofed of more than three hundred 
fmall tranfparent Tubuli, fo extreamly flen- 
der, that were one of thofe Blood-Globules 
(which Mr. LEruwENHOEKX fuppofes but 
the Millionth Part of a Grain of Sand) di- 
vided into twenty-four Parts, even thefe 
minute Parts could hardly enter and pafs 
through fuch exceedingly {mall Tubes. And 
yet, that they do enter and pafs through 
them is evident, by the Rednefs of the Flefh 
of Animals. We muft therefore infer, that 
the Tubuli forming a Fibril are really hol- 
low: that the Extremities of the Arteries 
open into them, and empty there a Part of 
their Liquor, which is carried back again by 
the Veins to the Heart: and that the Glo- 
bules of the Blood, are, for this Purpofe, di- 
vided into Parts inconceivably {mall.* 


* Vid. Phil. Tranf. Numb. 339. 
L Mr, 
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_Mr. LEEUWENHOEK fays, each Mu/cular 


Fibre is compofed of many fmaller Filaments 
or Fibrils ; which, however minute, he could 
plainly diftinguith to be vafcular: for, if 


he cut acrofs. their Length, the Light ap-— 
peared through the Mouths of the Veflels; — 


but if he cut them ever fo little obliquely 


no Light was to be feen-++.. He found alfo, — 
that each Fibril is invefted with a * minute _ 
Membrane, which is only a Congeries of — 
Blood-Veflels, conveying Juices and Nou- 


rifhment thereto, tho’ their Finenefs renders 
them invifible.. It is not, however, to. be 


imagined, that each Fibril has its peculiar — 


Membrane: but that all the Membranes to- ~ 


gether are like a Net finely fpread, with a 


Fibril iffuing through each of its Methes. 


This Stru€ture of the Fibres he obferved. 


in the Flefh of an Ox, and of a Whale; 
but more plainly in that of. a Whale, the 
Beef-Fibres lying more, compact and clofe, 
He alfo found that the Fibres of a Moufe 
were of the fame Thicknefs as thofe of an 


Ox, though thirty thoufand Mice are not. 


equal to one Ox in Bignefs: whence he 
concludes, that the different Size of Ani- 
imals is entirely owing to the greater or lefs 


Number and Length of the Fibres +, - 


\ 
+ Phil. Tranf, Numb. 367. | 
* Gorter. Medic. Compend. p. 58, 59. Lesuw. Are. 
Nat..Tom. Mil, p: 58. t lbid. p. OF. 


Thefe 
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- "Thefe fle/by Fibres appear, through their 
whole Length, encompaffed with circular 
Wrinkles. Ifa Thread were twifted about 
a fine Needle in a Screw-like Form, with 
fpiral Circumyolutions, fo that each Thread 
be diftant from another the Diameter of the 
Needle; it would naturally reprefent the 
Manner of thefe circular Twiftings. And 
this Difpofition is wonderfully contrived for 
the ready Dijftenfion or Contraction of the 
Fibres: for as a Cord will be diftended or 
contracted guicker, or flower, in proportion 
to its Length, the fame mutt alfo be the 
Cafein Animal Fibres ;-and, therefore, on 
thefe Principles we may calculate how much 
more nimbly the Leg of a Moufe can move 
than the Leg of an Ox. . 


The Method of viewing the Mu/fcular 
Fibres is, to cut carefully, and with a very 
fharp Razor or Penknife, a Slice of dryed 
Fleth or Fifh, as thin as poffible. . Lay it 
on a Piece of Glafs, and moiften it with 
warm Water; which, drying foon away, 
will leave the Veffels open and diftinguifh- 
able.-----It is obfervable that the. Fibres of 
Fith are larger than thofe of Flefh. 


That the Mu/cular Fibres are vafcular, or 
made up of little hollow Veffels, is fuppoted 
by Marrpicuius, Borevri, GoRTER, our 
own Countryman Mr. Hooke, who fays, 
Wits they 
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they appeared to him like Strings of Pearls; 


and, very lately, by Dr. A.ex, STUART, 
in his learned and ingenious Treatife de Mo- 


tu Mufculorum ; where from fuch a Struc- — 
ture, and by the Influx of the nervous Fluid, — 


he accounts, very reafonably, for the elaftic 


Force, the Contraction, the Diftenfion, and — 
all the Actions of the Mufcles*. But as — 


thefe Gentlemen differ fomewhat in the Fi- — 


gure of the little Veficles, fuppofed to make 


up the mufcular Fibres, the Curious will do 


well to examine, with the Micro/cope, into 
this Matter, as carefully as poffible ; and 


that, by contriving all the Ways they can — 


think of to view the Fibres in living Ani- 
mals. For, whatever Form the Veffels may 
have when replete with a nervous or other 
Fluid, I am afraid, when the Fibres have 
been dried, or the Veffels collapfe together 
by not being fupplyed with fuch Fluid, the 
true Form and Structure of them can never 
be fully known. 


Our Obfervations, ’tis probable, may be 


made with moft Succefs on IJnfects, their 


flefhy Fibres, as Mr. LEEUWENHOEK tells — 
us, being no lefs vifible than thofe of larger. 
Creatures: which he found, by cutting off, 
and examining the flefhy Parts of the Legs — 
of + Flies, Gnats, Ants, &c. in all which he © 


* Pid. Gorter de Fabrica § Motu Mufeubr. Sruart 
de Motu Mujfe. p. 49. t Arc. Nat. Tom. III. p. 108. 


could - 


Of Bongs. | 143 
could plainly diftinguifh the circular Wrinkles 
or Circumvolutions encompafling the Fibres, 
as they are pictur’d Plate XI. Fig. IIT, 


CHAP. XIII. 
Of Bot Es, 


“YPON examining of Bones with a M:- 
J crofcope, their Superficial Part is found 
to confift of a great many fmall Veflels, and 
fome few of a larger Size: which laft, when 
they come to the Surface of the Bone, ap- 
pear invefted with either a Membrane or 
bony Subftance perfectly tranfparent. The 
Infide of the Bone has a fpongy or cellular 
Subftance, confifting of long Particles clofe- 
ly united, which are compofed of number- 
efs {mall Veffels, fome running Jength-ways, 
and others taking their Courfe towards the 
Sides of the bony Particles, which, not- 
withftanding their great Number of Aper- 
tures, are extreamly hard, and lye fome pa- 
rallel, and others perpendicular to the Length 
of the Bone. — 
Mr. LesuwENHOEX difcovered, once, in 
a fmall Bit of a Shin-Bone, four or five Vef- 
fels, with Apertures large enough for a Silk 
to pafs through ; each whereof feemed fur- 
nith’d with a Valve, difpoted in fuch a Man- 
bah | 5 he ner 
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ner as‘ to let out what was contained in the — 


Veflel, but fuffer nothing to retufninto it*, » 


€¢ 
ec 
€¢ 
€¢ 


cc 


“Tt may poflibly be conceived by fone; 


= 


¥ | 


ie 


. 


fays Dr. Grew, that the Bones, at leaft — 
fome of them, are hard at the firft: as 
Salts and other cryftallizing Bodies are as _ 
hard upon the very firft Inftant of their — 


Shooting, as’ they aré when grown into 


large ,Cryftals, .But it. is fo far evident 


that all the Bones are foft at thé firft, that 
I am. of Opinion, they ‘are originally. 
Congeries of as true. Fibres or fibrous Vi of- 


> 


« Yels as any other in-the Body ; “which by — 
«Degrees harden. into Bones, in like Man= 
-ner as ‘the inmoft Vefféls of a Plant'do in ~ 
time harden into Wood. And as in a 
Plant there are. facceffive Additions of ” 
Rings or. Tubes of Wood, made out of. 
Veffels : fo in an Animal, it feents plain, — 
that there are Additions fucceflively made — 


c¢ 
<3 


€¢ 


to the Bones out of the fibrous Parts of 


the Mufcles: efpecially thofewhiteft Fibres _ 


men or Warp of every Mutcle. So-that, 
asin the Bark of a Plant, part of the Vel ~ 


fels are fucceffively derived outward to the 


Rind, and part inward to the Sap, which — 


afterwards becomes hard Wood ; fo, in the 


Flefh of an Animal, Part of the white 
Shae Pobtss 20k oe 


“= Pashiph, Tronf Numb. 366. 


which run tranfverfely, and make the Sta- 


“to 
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« to the Skin (of which it chiefly confifts) 
é< and Part of them inwardly, making fill 
“< new Periofteums one after another, as the 
“old Ones become fo many Additions to 
© the * Bones.” 


- Whoever would examine the Bones, muft 
fhave off, with a fharp Pen-knife, very thin 
Pieces, lengthways, crofsways, and obliguely, 
and that from the Infide, Outfide, and Mid- 
dle of the Bone. Apply to the Micro/cope 
fome of thefe Shavings dry, and others moi- 
ftened with warm Water, and thus the Vel- 
{els will be feen in all Directions, But the 
beft Way of fhewing the bony Structure, 3s, 
by putting the Bones in a very clear Fire 
till they are red hot ; then taking them out 
carefully, you'll find the bony Cells, though 
tender, perfe@ and entire; And being now 
quite empty, they may be viewed with great 
Eafe and Pleafure. . 


ey Oy #. - oa , 7 ‘ 


CHAP. XIV.” 
Of the NERVES. 


TR, LEEUWENHOEK endeavoured to 
¥ difcover, by his Microfcope, the Struc- 
ture of the Nerves, in the Spinal Marrow. 
ET a. Ee EO a ne gr SUPE TTATT Tame aaa 

* Grew’s Rarities of Greham College, p. 6. 

1; | 
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of an Ox; and faw, with great Delight, that 
minute hollow Veffels, of an unconceivable — 
Finenefs, invefted with their proper Mem-_ 
branes, and running out in Length parallel 
to one another, make up their Compofition, — 
And though fome Hundreds of thefe Veffels — 
go to the Formation of the leaft Netve that 
can poflibly be examined, he did not only — 
difcern the Cavities of them, which he com- — 
puted to be three times lefg than their Dia- 
meters, but, in fome, perceived the Orifices, 
as plainly, as the Holes in a pricked Paper | 
dre to be feen when looked at againft the 
Sun. It requires however great Dexterity 
and Expedition to make this Examination 
with Succefs ; for after a thin Slice of the 
Spinal Marrow is placed before the Micro- 
—_fcope, in \efs than a Minute’s Time it be- 

comes dry, and the whole Appearance va- 
nifhes *. . 

The fame ingenious Enquirer into Nature 
examined likewrfe the Brain of feveral Crea- 
tures, fuch as an Indian Hen, a Sheep, an 
Ox, a Sparrow, &c. and could there diftin- - 
guith Multitudes of Veffels, fo extreamly 
{mall, that if a 4 Globule of the Blood (a 
Million whereof exceed not a Grain of © 
Sand in Bignefs) were divided into five hun- 
dred Parts, thofe Parts would be too large 
~ * Are. Nat. Tom. Il. p. 310, 355, 440. 


+ Ikid..Tom. I. Part I. p. 30. f 
te 


Of the Nerves. 14) 
to pafs into fuch Veffels. He obferved fare 
ther, + that the Vefiels in the Brain of 2 
Sparrow are not fmaller than in an Ox; and 
argues from thence, that there really is no 
other Difference between the Brain of a large 
Animal and that of a fimall one, but only a 

reater or fmaller Number of Veffels; and 
thas the Globules of the Fluid paffing thro’ 
them are in both of the fame Size. 


Though it does not directly relate to Mz- 
crofcopes, 1 hope I may be excufed for taking 
Notice here, that in the Year 1711, Doctor 
ALEXANDER STUART + made a Difcove- 
ry, that the Nerves are not claftic, contrary 
to the Opinion of all preceding Authors ; 
and proved it by the following Experiment : 
“ Qaying a Piece of Twine, about four 
“© Inches in Length, parallel to the Nerve, 
«© Artery and Vein of the Infide of the Thigh 
« in an human Subject, and tying thefe to- 
* gether, above and below, as foon as they 
“ were cut out of the Body, and laid on a 
Board ; the Artery and Vein were feen to 
contract equally, to the Lofs of a quarter 
*« Part of the Length they had in the Body 
“ before Excifion ; but the Nerve continued 
* of the fame Length with the Twine, as — 


“oS ipthe Body.:’ 


{ Arc. Nat. 'Tom.J]. Par. I. p. 38. 
+ Vid. Struart’s LeGures on Mufcular Motion in the 


CHAP. 


Year 1738, p. 3. 
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‘Of te GENERATION of ANIMALS and 
Biase“ VEGETABLES, 

Es or [pontaneous Generation, that 

4 3s, a Production of Plants without Seeds, 

and of living Creatures without any other Pa~ 


rents but Accident and Putrefaction, hows 


ever abfurd it may feem to us, was an Opi- 
nion that’ prevailed, almoft univerfally ; till 
Microfcopes overturn’d it, by demonftrating 
that ail Plants have their Seeds, and all Ani- 
mals their Eggs: whence other Plants and 
other Animals, exactly of the fame Species, 
are perpetually and unalterably produced. 

Nothing feems now more contrary to 
Reafon, ‘than that Chance and Na/tine/s 
fhould give a Being to Uniformity, Regula- 
rity, and Beauty: That two fuch unlikely 
Principles fhould produce, in different Places, 
Millions’ of Vegetables of the fame Kinds, 
and alike, exactly, even in the moft minute 
Particularities : or, what is yet more amaz— 
ing, that dead corrupting Matter and blind 
uncertain Chance fhould create living Ani-- 
mals, fabricate a Brain, conftitute ‘Nerves 
iffuing from it, compofe a Contraft of Muf- 
cles, furnifh out Eyes, Lungs, a Heart, a 
Stomach, Bowels, and all other Parts ufeful 
to fuch Creatures : and that too not after an 
‘ awkard, flovenly, variable, undefigning and 


unfinifh’d 
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unfinifh’d manner; but with a Contrivance, 
Dexterity, Elegance, Perfection and Con- 
ftancy beyond the utmoft Power of Art to 
-jmitate. This, however, was the Opinion, 
not only of the Ignorant and Illiterate, but 
of the moft learned grave Philofophers of pre- 
ceding Ages; and would, probably, ftill have 
been taught and believed, had not Micro- 
feopes difcovered the manner how all thefe 
Things are generated, and reftored to Gop 
the Glory of his own amazing Works {. 


« 


. The Eye, affifted by a good Microfcope, 
can diftinguifh plainly, in the Semen ma/cult- 
num of Animals, Myriads of Antmatcules 
alive and vigorous; though fo exceedingly 
minute, that, it is computed, three thou- 
fand millions of them are not equal to a 
Grain of Sand, whofe Diameter is but the 
one hundredth Part of an Inch: And the 
fame Inftrument will inform us beyond all 
Doubt, that the Farine of Vegetables are 
nothing elfe but a Congeries of minute 
Granula, whofe Shapes are conftant and 
uniform as the Plants they are taken from. 


at 


+ I would as foon fay, that Rocks and Woods engender 
Stags and Elephants, as affirm, that a Piece of Cheefe ge- 
nerates Mites. Stags are born and live in Woods, and Mites 
in Cheefe ; but they both owe their Being to that of other 
Animals.” Speé?. de /a Nat. Eng. Edit. 12mo. Vol. II. p. 11- 


4+ Vid. Kern's Avat, 5th Edit. p. 116. 
5a) And 
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And as the Seeds of Plants are proved, by 
repeated Experiments, to be unprolific, if 
the Furine be not permitted to fhed, it has 
been fuppofed, that all its Grazula contain 
fentinal Plants of their own Kind. | 
. Thé Growth of Animals and Vegetables 
feems to be nothing elfe but a gradual Un« 
folding and Expanfion of their Veffels, by a 
flow and progreffive Infinuation of Fluids 
adapted to their Diameters; untill, being 
ftretch’d to the utmoft Bounds appointed 
them by Providence at their Formation, they 
attain their State of Perfection, or, in other 
Words, arrive at their full Growth. 

"Tis thought probable, according to this 
Theory, that, in Animals (of the larger and — 
more perfect Kinds at leaft) the Semen of the 
Male being received into the Marrix of the 
Female, fome of the Animalcules it contains 
in fuch Abundance, find an Entrance into 
the Ovaria, and lodge themfelves in fome | 
of the Ova placed there by Providence as a 
proper Nidus for them. | 
. An Ovum becoming thus inhabited by an 
Animalcule, gets loofen’d in due Time from 
its Ovarium, and pafles into the Matrix 
through one of the Fallopian Tubes, The 
Veins and Arteries that faftened it to the 
Ovary, and were broken when it dropp’d 
from thence, unite with the Vefiels it finds 
here, and compofe the P/acenta, The Coats 


of the Ovum, being {well’d and dilated by 
the 
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_ the Juices of the Matr7x, form the other In- 
teguments needful to the Prefervation of the 
little Animal; which receiving continually 
a kindly Nourifhment from the fame Juices, 
gradually ftretches and enlarges its Dimen- 
fions, becoming then quickly vifible with all 
the Parts peculiar to its Species, and is called 
a Fetus. . 

In Plant8, which are \uncapable of re- 
moving from Place to Place as Animals can, 
it was requifite a Repofitory for their Farz- 
née fhould be near at Hand, to prevent its 
being loft: And accordingly we find, that 
every Flower producing a Farina, has like- _ 
wife in itfelf a proper Uterus for the Recep- 
tion of it: Where the Ova thereby impreg- 
mated, are expanded by the Juices of the Pa- 
rent Plant to a certain Form and Bulk, and 
‘then becoming what we call ripe Seeds, they 
fall to the Earth, which is the natural Ma- 
trix for them. 

According to the above Suppofition, a ripe» 
Seed falling to the Earth, is in the Condition 
of the Ovum of an Animal getting loofe 
from its Ovary, and falling into the Uterus : 
And, to goon with the Analogy, the Juices 
of the Earth {well and expand the Veflels of 
the Seed, as the Juices of the Uterus do 
thofe of the Ovum, till the feminal Leaves 
unfold, and perform the Office of a Placen- 

ta to the Infant included Plant; which im- 
bibing fuitable and fufhicient Mout yie. Bt 

UaAny 


192 Of the Animalcules 


dually extends its Parts, fixes its own Root; 


fhoots above the Ground, and may be faid 
to be born. 277? gS ERS : 


- As Difcoveries made by the Microfcope, 
of infinite Numbers of Animalcules in the 
Semen Mafculinum of all living Creatures, 
and likewife of a Regularity and Conftancy 
in the Farina of each Species of Vegetables, 
analogous to the faid Anz malcutes in the Ani- 
mal Semen, have been the principal Means 
of convincing us that all Things are pro- 
duced by Parents of their own Kind, accord- 
ing to the eternal and unalterable Laws efta- 
blithed at their firft Creation ; 1 hope this 
fhort Account of Generation, before my en- 
tering upon thofe Subjects, will not be judg’d 
improper. ) | 
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Of the ANIMALCULES in SEMINE — 
M AscuLINo. 1 


T the Beginning of the Year 1678,Mr. 

NicuoLtas HarTsoEeKER, of Rot- 
_ferdam, declared in a Treatife of Dzoptries, 
by him then publith’d, that it was twenty 
Years fince he firft began to examine the 
Semen Mafculinum of feveral living Crea- 
tures by the Help of Microfcopes : that, 9 


ar 


in Semine Mafculifio. I $3 
far as he knew, he was the firft Perfon who 


had ever done fo; that ‘he had found in fuch 


‘ 


Semen infinite Numbers of Animalcules, moft 
exceedingly minute, almoft in the Shape of 
Tadpoles or young Frogs; and:that hehad | 
made this Difcovery known to the World 
in the zoth of the Ephemerides Eruditorum, 


printed at Paris in the fame Year 1678. 


Mr. Lrzuwenuoek, in the 113th of 
his Epiftles, (dated fanuary 1678.) is very 
anery at this Claim ; and afferts, that he 
himfelf firtt difcovered the Anzmalcules in 
Semine; and fent an Account thereof to the 
Roya Society in November 1677, as he 
proves by the Pbilofophical Tranfactions, 
publifhed in December 1677, and in fanu- 
ary and February 1678: nay, he farther 
affirms, that Letters had paft between him 
and Mr, OrpENBURG on this Subject in 
1674. This Difpute concerns us no farther 
than as it fhews about what Time the Exift- 
ence of thefe 4nimalcules was firtt difcover- 
ed, which fome of my curious Readers may 
perhaps be inquifitive to know. 


‘The general Appearance or Figure of the 
Animalcules in the Semen Majfculinum of 
different Kinds of living Creatures is very 
much the fame: that is, the Bodies of them 
all feem of an oblong oval Form, with long 
tapering flender Tails iffuing therefrom ; and 
as by this Shape they fomewhat refemble 

* ie Tadpoles, 
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Tadpoles, they have frequently been called 
by that Name; tho’ the Tails of them, in 
proportion to their Bodies, are much longer 
than the Tails of Tadpoles are: and it is ob- 
fervable, that the Animalcules in the Semen 


of Fifhes have Tails much longer and flen=- _ 


derer than the Tails of thofe in other Ani- 
mals, infomuch that the Extremity of them 
is not to be difcerned without the beft Glaffes 
and the utmoft Attention: their Bodies are 
alfo much fmaller. 
The general Appearance of them as above | 
defcribed, is fhewn Plate XII. Fig. I. 


In the Spring Seafon, at the Time that 
Frogs engender, upon opening the Tefticles 
of a Male, and applying fome of the femnal 
Matter before the Microfcope, Multitudes 
of Animalcules appeared therein, about * one 
thoufandth Part of the Thicknefs of the Hair 
of a Man’s Head, as nearly as could be com- 
puted: whence it follows, that a thoufand ~ 
Millions of them would be but equal to a 
Globe whofe Diameter is the Thicknefs of 
the Hair of a Man’s Head. And there feem- — 
ed to be ten thoufand of them at leaft for 
each one of the Female Ova. 

~The Shape of them is given in the fame 
Plate, Fig. Il. 


* Leeuwen. Arean. Nat. Tom. I, Par.I. p. 51. 
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2d Nin Hiewing the Mite or Semen Mafii 
tion, of a living Cod-Fith’ with a Mzcro- 
cope, tach Nutbers of Animaleules with long 
‘Tails were found therein, that- at leaft ten 
thoufand of them were fuppofed to exift in 
‘the Quantity of a Grain of Sand, “Whence 
Mr. LEEUWENHOEK argues, that the Milt 
of that fingle Cod-Fith contained more living 
| Animalcules, than there are People alive 
upon the Face of the whole Earth at one and 
the fame Time: * for he computes, that 
one hundred Grains’ of Sand make the Dia- 
‘meter of an Inch; wherefore in a cubic Inch 


there ‘will be a Million of fuch Sands. And — 


as he found’ the Milt of the Cod-Fith to be 
about ‘fifteen. cubic Inches, it muft contain 
fiftgén’ Millions’ of Quantities as big as a 
Grailof Sand. '* Now if each of thefe Quan- 
titigs contains ten thoufand Animalcules, theré 
muft be fh’ the whole one hundred and fifty 
thottfand., Millions, - 

“Then, ‘to find out, in a probable manner) 
the Number of People living upon the whole 
Earth at one Time; he reckons, that in a 
pret Circle there are five thoufand four 

undred Dutch fquare Miles ; whence he cal. 
culates the Surface of the Barth: to contain 
nine nN , two hundred — fix Thou 


Pra 


* es hg a. Nat. Tom. 2 Par. IL. p. 9. 
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fand, two hundred and eighteen fuch fquare 
Miles: and fuppofing one Third of: the 
Whole, or three Millions, ninety two Thou- 
fand and feventy two Miles to be dry Lands — 
and of this, two Thirds, or two Millions, — 
fixty one Thoufand, three Hundred and 
eighty two Miles to be inhabited: and fup- — 
. pofing farther, that Holland and Weft-Frief- — 
land are twenty-two Miles long and feven — 
broad, which make one hundred and fifty 
four fquare Miles ; the habitable Part of the 
World is thirteen Thoufand three Hundred 
and Eighty-five times the Bighefs of Hollang — 
and Weft-Friefland. eee 
Now, if the People in thefe two, Provinces 
be fuppofed a Million, and if all the other — 
inhabited Parts of the World were as po- — 
— pulous as thefe, (which is highly impro- 
bable) there, would be thirteen thonfand 
three hundred and eighty-five Millions of 
People on the Face of the whole Earth =, but 
the Milt of this Cod-Fith contained one hun- 
dred and fifty thoufand Millions of Animal- 
cules, which is ten times more than the Num; ° 
ber of all Mankind. ae 
The Number of thefe Animalcules may be 
-computed another Way: for the ingenious | 
Author of Spectacle de la, Nature fays*,; that 


een 2) 


* Vid. Spe. de la Nat. Eng. 1amo. Edit. Vol. I. p. 231. 
| Re a three 
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thiee Cutious People courted, witli all the 
Care they were able, as many of the Eggs 
ot Row of a female Cod-Fith as weighed a _ 
Dram, and agreed pretty well in the Num- 
ber, which they wrote down. They then 
weighed the whole Mafs, and fetting down 
eight times the Sum of one Dram for every 
Ounce, which contains eight Drams : all the 
Sums together produced a Total of nine 
Millions three hundred and thirty four thou- 
fand Eggs. <a, «tinea mame we 
_ Now fuppofing (as Mr. Lert wenittork 
does of the Semen Mafculinum of Frogs) that 
there are: ten thoufand Animalcules ‘in the 
Milt for each One of the Female Ova in the 
Row, it will follow, that fince the Female 
Rows«is found to have ‘nine Millions three 
hundred thirty four thoufand Eggs, the whole 
Milt of the Male may be reckoned to con- 
tain ninety three thoufand four hundred and 
forty Millions of Animalcules : which, tho’ 
greatly fhort of the firft Calculation, -is al- 
moft feven times as many as the whole hu- 
man Species. 

_ To find the comparative Size of thefe 
Animalcules, Mr. LEzuwENHOEK placed a 
{7 $ Four Millions and ninety fix thoufand Eggs were com 
puted in the Row of a Craé, each of which received its Nou- 


rithment by a Rope from the Cral’s Body. Vid. Arc, Nat. 
Tom. I. Par. II. p. 240. : 
M 2 Hair 
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* Hair of ‘his Head near them, which Hair - 
through his Microfcope appeared an Inch in 
Breadth ; and- he was fatisfied that at leaft 
fixty fuch Animalcules could eafily lye within — 
that Diameter ; whence, their Bodies being 
{pherical, it muft follow,’ that two hundred — 
and fixteen thoufand of them are but equal — 
to a Globe whofe Diameter is no more than | 
the Breadth of fuch an Hair. t ee 
_ ,He obferved, that when the Water where+ — 
with he had diluted the Semen ‘of a Code — 
Fith was exhaled, the little’ Bodies. of the — 
Animatcules burft in Pieces, which, did not — 
happen to, thofe in the Semen of a Rams: © 
which he imputes to the. greater Firmnefs — 
and Confiftency of the latter, as the Fleth of — 
a Land-Animal is more’ compact than that — 
of a Fith. He likewife takes Notice, that — 
the Tails of thofe in Fifhes are fo extreamly — 
flender, that he could never be certain of his — 
(eeines the very Tips or Extremities .of — 
_ In the Milt of a Jack, at leaf -- ten — 
thoufand Animalcules were difcernable, ina — 
Quantity not bigger than a Grain of Sand, 
exactly, in Appearance, like thofe of the Cod- 
Fifth ; and upon putting { four times as 
much Water to it, they were perceived to 
become jtronger and brifker, and to fwim 


_ 29 
* Phil, Tranf. Numb. 270. + Arc. Nat. Tom. E 
Par. IT. p. 2. .  Pbil, Tranf. Numb; 270. 
| as 
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as'if in Purfuit of Prey, with greater Velo- 
city ; tho’ (being viewed in a capillary Tube)’ 
their whole Courfe was no longer than the 
Diameter of a Hair. , | 


If you would view the Animalcules in 
the Milt or foft Row of Fifhes, fqueeze out 
a little of it, and putting the Quantity of 
a Pin’s Head upon a fingle Ifinglafs, dilute it 
with Rain or River Water, till the little Crea- 
tures have fufficient Room to {wim about 
freely, and fhew themfelves to advantage ; 
which they can by no mieans do unlefs it 
be made very thin. Or, after you have. 
mixed fome Water with it, apply it to the 
Microfeope in one of your {malleft capillary 
Tubes ; which Way Mr. LEEUWENHOEK 
informs us, he found the moft ufeful for the 
Examination of the Semen of different Crea- 
tures. [N.B. * The Eggs in the Row, and 
Animatcules in the Milt of Fifhes of one 
Year old, areas large as in thofe of the fame 
_ Species of twenty Years old.] | 


- Upon opening the Semznal Veffels of a 
Cock, {queezing out a {mall Drop of the Ses 
men, and viewing it with a Microfcope, Le- 
gions of Animalcules appeared therein, {wim- 
ming in Crowds together, and crofling one 


* Are. Nat. Tom. III. p. 188. 
: M 3 another 
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another with as much Brifknefs and Vigour 
as if the Cock had been but newly dead, tho’ 
it was killed the Day before; And by feves 
ral Trials on the Semen of other Cocks it has 
been found, that the nimalcules therein — 
will live many Hours in a capillary Glafs 
- Tube.——To a flight Obferver they feem in 
the Form of Eels ; but if the greateft Mag- 
nifiers be ufed with due Attention, they will 
be found fhaped as Fig. IIT, Plate XJI.---= 
Their Size is fo extreamly minute, that a 
q Million of them are fuppofed not to 
exceed the Bignefs. of a Grain of Sand, and 
their Tails cannot be difcerned without much 
Difficulty, being ten: thoufand times more 
flender than the Hair of a Man’s Hand. | 


A little of the Seminal Matter taken frony 
the Tefticle of a Dog, abounded with Ani- 
malcules, {a Million whereof would hardly 
equal a large Grain of Sand: and after fome 
of this Matter had been kept feven Days 
in a Glafs Tube, feveral of the Animalcules 
remained alive and vigorous, [Their Form 
is fhewn Fig. IV.]—The Tefficles of a 
Hare, tho’ four Days dead, were alfo ex- 
ceedingly full of Aximalcules like thofe in 
_ Dogs, {wimming in a clear Liquor, but 
without Motion. roel 


t 4c. Nat. Tom. II. Par. If. p. 369. 
sf 4re. Nat. Tom. I, Par. II. p. 160. ia 
i | Killing 
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“Killing a Female Rabbet immediately af- 
ter the Coitus, and opening the Uterus there- 
of, innumerable’ Anzmalcules were found in 
4 {mall Drop, taken from the Mouth of the 
Fallopian Tube, where it opens into the Ma- 
trix: but none were difcerned in the Ute- 
rus itfelf, or farther along the Tube. They 
had long Tails, and for the moft part * fix 
tranfparent Globules appeared on the Body 
of each, as in Fig. V. 1; tho’ fome had only 
one Globule at the End of the Body, and 
another in the Tail, as Fig. V. 2, 

Examining a Drop of Semen taken from 
the Tefticles of a Ram, it abounded with 
Animalcules in as great Numbers as the fe- 
minal Matter of other Creatures ; but with 
this extraordinary -+ Singularity, that Multi- 
tudes of them fwam the fame Way together, 

ch | and 


* Arc, Nat. Tom, I. Par. II.p. 160. 

+ Mr. Leevwenuoex opened the Uterus of an Ewe, 
which about feventeen Days before had been coupled with 
a Ram, and in one of the Cornea obferved a little readifb 
fieby Subfiance, wherein no Shape could be diftinguifhed. He 
put this in a Glafs Tube the Thicknefs of a Quill, fill’d with 
Oyl of Turpentine, and apply'd it to his Microfcope, but .could 
make nothing of it in that Manner. Wherefore he took it 
from. the Tube, and extending it very gently out of the round, 
Figure in which it Jay, he perceived extreamly plain the 
Formation of all the Vertebrz; with the Blood-Veffels and 
Ramifications pafling over them, and in two Places could fee 
the Spinal Marrow. He could alfo diftinguifh not only the 
Head, but alfo the Mouth, Brain, and Eyes the Bignefs of 
two Grains of Sand, and clear as Cryftal: He ‘faw likewife 

: wd 4 the. 
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and feemed to-have the Inclination of Sheep, 
to follow their Leader and move in Flocksy 
Mr. Lezuwenuoek fays; he found’ fo, 
much Pleafure in obferving this, that, he. 


called in fome Neighbours to fhare it with : 


Their Form was that of Fig. VI. 


. A Buck being killed in Rutting-time, the 


Vafa.Deferentia were found turgid: with a, 
milky Fluid, a Drop whereof, when applied, 


- to the Microfcope, appeared full of duimal= 


cules moving very brifkly. The. greateft 
Difficulty was to lay them properly before 


the Microfcope ; for when the Matter is toa — 


thick, nothing can be feen but a, confufed 
Motion, and when fpread thin it dries away, 
immediately ; but by diluting it with warm 


Water, juft enough to change its Colour, 


they were feen diftinclly, 


The-human Semen has likewife beenvienee 
ed by the Microfcope, and found no lefs 


the Ribs and Inteftines: though the whole Creature was no 


larger than the eighth Part of a Pea,----After this he open’d 
the Uterus of another Ewe, but three Days from the Coitusg 
and fearching the Liquor coming from it very diligently with 
‘a Magnifying Glafs, obferved a Jittle Particle the Size of a 
Grain of Sand; which examining with an excellent Microz 
feope, he with great Pleafure found to be an exceeding minute 
Lamb lying round in its Integuments, and could plainly 
difcern its Mouth and Eyes. Vid. Arc. Nat, Tom. I. Par. II. 
pag. 165, & 173. ) 
* +t Vid. Pail, Tranf. Numb. 284. ‘ 

: plentifully 
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plentifully. ftocked with Life than :that of 
other Animals: for more than ten ‘thoufand. 
living! Creatures were: feen, by Mr. Lrev~ 
WENHOEK, moving in no larger a Quantity 
of the fluid Part thereof than the Bignefs of 
a Grain. of Sand; and in the thicker Part 
they were fo throng’d together, that they 
could:not move for one another. Their Size 
was {maller than the red Globules of the 
Blood, and even lefs than the millionth Part 
of a Grain of - Sand.» The Bodies of them 
are’ roundifh,: fomewhat flat ‘before, but 
ending fharp behind, with Tails exceedingly 
tranfparent, five ‘or fix times longer, and 
about five times more flender than their Bo- 
‘dies, They move’ themfelves along by the 
violent» Agitation of their Tails, in various 
Bendings, after the Manner that Eels or Ser- 
- pents .fwim’: and, fometimes, their ‘Tails 
are moved thus eight or. ten times in getting 
forwards the Diameter of a Hair. 


» ‘Their Shape and Form is fhewn Fig.VII. 


. It is: wonderful to confider the Minutenefs 
of thefe little Animals, and particularly the 
amazing Slendernefs of their Tails : which 
muft, notwithftanding, be furnifh’d with as 
many Jointsas the Tails of larger Creatures, 
fince they are able to move them with great 


.  Arcan, Nat. Tom. II, Part II. p. 61, 69, 286, 
Agility ; 
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Agility: and, befides, every one of thefe 
- Joints mutt be provided with its proper Muf- 
cles, Nerves, Arteries and Veins; and alfo 
with Fluids circulating thro’ them, and fu 
plying them with Nourifhment, Strength, 
and Motion. In fhort, the Mind lofes itfelf 
in contemplating a Minutenefs beyond all — 
human Conception ; tho’ Reafon tells us, it — 
certainly muft be. Iremember Dr. PowER | 
has a fine Paffage to this Purpofe in the Pre- 
face to his Experiments, ‘‘It has often 
“* feem’d to me (fays he) an ordinary Pro= 
“ bability, and fomething more than Fancy, 
“ (how paradoxical foever the ConjeGture 
_ € may feem) to think, that the leaft Bodies 
* we are able to fee with our naked Eyes, 
*« are but middle Proportionals, as it were, 
‘¢ betwixt the Greate/f and the Smallef# Bo- 
* dies in Nature ; which two Extremes lye 
** equally beyond the Reach of human Sen+ 
‘* fation.----For, as on one fide they are but 
*© narrow Souls, and not worthy the Name 
*« of Philofopbers, that think any Body can 
* be too great, or too vaft in its Dimenfi- © 
“ ons: fo likewife are they as inapprehen- 
“ five, and of the fame Litter with the © 
“< former, that, on-the other fide, think the 
* Particles of Matter may be too little, or 
«« that Nature is ftinted at an Atom, and 
«* muft have a Non ultra of her Subdivifi-. 
*€ ons,” ’ 
| As 


| in Semine Mafculino. 165° 
__ As the Animalcules in the Semen Mafculi- 
num of different Creatures are not much un- 
like in Shape, it is alfo obfervable, that they 
do not differ in * Bignefs according to the 
Sizes of the Creatures they are taken from ; 
but feem, in this Refpect, analogous to the 
Seeds of Trees and Plants, whofe Size bears 
very little Proportion to the Bignefs of the 
Trees and Plants producing them. The 
Seed. of an Apple, for Inftance, is fome 
thoufands of Times fmaller than a. Cocoa- 
Nut, tho’ the Trees they grow on have not, 
that Difproportion ; And the Seeds of To- 
bacco (whereof a thoufand -- weigh not 
above a fingle Grain) are lefs beyond Com- 
parifon than many kinds of other Seeds whole 
Plants are not near fo large as Tobacco 1s, 
Hence it comes to pafs, that Animalcules 
may be difcover’d in the Semen of the {malleft 
Birds, Quadrupeds and Fifhes, nay, and even 
in. Infeéts too. For Mr. LEEuwENHOEK 
affures us, he found a white Matter he had 
fometimes fqueezed from the hinder Parts of 
male { Spiders, about the Bignefs of a Grain 
of Sand, to be indeed their Semen, by difco- 
vering therein prodigious Multitudes of Ani- 
enol which continued living above five 
ours, but were fo extremely minute, that 


he fuppofes a thoufand Millions of them 


=< 


* Arc. Nat. Tom. IV. pag. 30. + Dr.Power’s Ex- 
perim, pag. 3a. ff Philofoph, Tranfaé. Numb. 279. 


would 
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would not wail the Size of a Grain of Millet. 
He found them dikewife i in the Semen of the 
* Dormoufe, in  Oyfters, ‘in © Silkworms,: in 
the? Labella minima, or {mall Dragon-Fly, 
in the common ‘F ly, in the male ‘ Flea, in 
é Gnats, and in feveral other Infeéts : and, 
without doubt, a curious Enquirer will be 
able to difcover them in abundance of Sub- 
jects yet unexamined ; for Nature is uni- 
form in all her Works, and there is good 
Reafon to believe that they certainly exift in 
all the animal Part of the Creation. 


Amongft the many Species of Animaleules 7 
oblervetl' in Waters and Infufions, there are 
* none found refembling thofe in Semine s 
but ‘the Animalcules in the Semen of all Sorts 
of Creatures hitherto examined have a com- 
mon and general Likenefs to one another. ; 
with this Particularity, that they appear in 
continual Motion, without the leaft Reft or 
Intermiffion, provided the Fluid be fufficient 
for them to {wim about in. 

Many People have imagined, that Leing 
Creatures might alfo be found in the other 
animal fuices: but after the ftriteft and 
mott careful Examination, it appears certain, 


a Arc. Nat. Tom. I. Par. Ir. p- 27. b Ibid. Tom. IT. 
Par. I.-p. 144. ¢ Ibid. Par. II. p. 422. d Ibid. Tom. IV. 
p.1g. ¢ Ibid. f Ibid. ‘Pe 20. pribia P: ahh h Ibid. 
hie iH. Pp 294 si 
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that nothing with the leaft Token i of Life 
js tobe difcovered by the beft Glafles, ei 
ther in the Blood; Spittle, Urine, Gall, Chyle, 
or any of the Humours, except the Semen 
only. . >I G GIo9) 3 


sh A Pos BVT 
Of ANimaLcuLEs in the TEETH. “s 


Abie no Animalcules can be found in 
~ the Saliva or Spittle, great Numbers, 
of different Kinds, may be difcover’d in the 
whitifp Matter fticking between the ‘Teeth :. 
if it bé picked out with a Pin or Needle, 
mixt with a little Rain-Water and Spittle 
without Bubbles, and applied ‘before the Mi-~ 
crofeope. And fometimes they are fo incre- 
_ dibly numerous, and fo full of'Motion, that 

the whole Mafs appears alive.’ © 
' + The largeft fort, ( thewn Plate XIII- 
Fig. I. Numb, 1.) move along very fwiftly 
in the Spittle or Water; of thefe there are 
but few. ants e he 
\ "The fecond Sort are more numerous, and 
have a Motion peculiar to themfelves, as re- 


prefented Numb. 2. wae 


{ Vide Arc. Nat. Tom. IV. p: 40. Again, Tom. IV, 
Epi. 75. p.gt0. 8. P Mio) BAVA. 
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The third Sort are roundith, and fo mis 
nute, that a Grain of coarfe Sand would — 
equal a Million of them in Bignefs: they — 
move fo fwiftly, and in fuch Multitudes, — 
that they feem like Swarms of Gnats of — 

lies, and the exact Shape of them is not — 
eafy-to be-diftinguifhed.. © me 

Some or all of thefe three Kinds may be — 
found, pretty conftantly, in the Matter taken — 
from between the Teeth of Men, Women, — 
or Children; efpecially from between the — 
Grinders, even though they wath their Teeth — 
continually, and clean them with the utmoft — 
Care: but from the Teeth of People that are 
more carelels, the faid Matter affords another 
Sort of Animalcules, in the/Shape of Eels 
or Worms, as pictured Numb. 4... Thefe 
move themfelves. backwards, or forwards, 
with great Bendings of the Body ; and force 
their Way through the minuter Anmalcules 
every where around them, with the fame 
Eafe.as.a large Butterfly would, break through. 
a Swarm of Gnats, ‘There are likewife, in 
this Matter from the Teeth, other Sorts of 
Animatcules, whofe Motions are fo extream- 

languid, that without long Attention they 
annot be diftinguifhed to be alive. = 
- Objervation. They all dye if Vinegar be — 
applied to them ; whence it feems reafonable- 
to. conclude, -that wathing the Teeth—and 
Gums. with Vinegar may be a Means of. pre- 
ferving them from thefe minute Creatures. 1 


* 
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pen Of the ITcH. | 
T HE Microfcope has difcovered, what 


without it could fcarce have been ima- 
ined, that the Diftemper we call the Itch, 
is owing to little Infects under the Cusicula, 
whofe continual Bitings caufe an ouzing of 
Serum from the Cutzs, and produce thofe | 
Puftules or watry Bladders whereby this Dif- 
eafe is known. This was found out by 
Dr. Bononro, * who obferving that itchy 


People ‘frequently pull out of their {cabby 


Skin little Bladders of Water, with the Point 


of a Pin, and crack them on their Nails like 
Fleas, he determined to examine what thefe 
Bladders might really be. _ Wherefore pick- 
ing out with a fine Needle alittle Puftule 
from a Place fcabbed over, and where there 
was a fevere Itching, he {queezed a thin 
Matter ‘from it, and perceived a very {mall 
white Globule fcarcely difcernable, which, 
applying to the Microfcope, he found. to be 
a very minute Animal, in Shape refembling a 
Tortoife, of a whitifh Colour, but darker on ° 
the Back than elfewhere, with fome long 
and thick Hairs iffuing from it, very nimble 
in its Motion, having fix Legs, a fharp Head, 
| : 
* PLilfosb, Tranfad. Numb. 283. 
and 
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and two little Horns; being in Shape as ré=_ 
prefented by the two Pictures, Fig. I. a. b, 
Plata eo eek AES q 
This Expetiment was repeated on itchy 
Perfons of all Ages, Sexes and Complexions, 
and at all Seafons of the Year, and. he con- 
ftantly found the fame Animalcules in mott © 
of the watry Puftules: and though by rea- 
fon of their Minutenefs and Colour (which 
is the fame as the Skin) it is difficult to dif- 
cern thefe Creatures on the Surface of the 
Body, yet he fometimes faw them upon the — 
Joints of the Fingers in. the little Furrows of © 
the Cuticula, where they firft begin. to enter — 
with their fharp Heads, gnawing and work- 
ing in their Bodies, till they are got quite 
under the Cuticula, where they butrow {rom 
Place to Place, caufe a troublefome and grie- — 
‘vous! Itching, and force the infected Perfon — 
to {cratch, which only ferves to increafe the © 
Malady; for, by breaking the little Puftules — 
and fome {mall Blood-Veflels, Scabs, crufty 
Sores, and fuch like foul Symptoms enfue : 
~whilft thefe mifchievous Animalcules efcape 
the Nails by their Minutenefs, and difperfe 
themfelves the farther, nee a 
' Frequently obferving thefe Animalcules, 
he perceived one of them drop a little oblong — 
white Egg, almoft tranfparent, ‘from. the 
hinder Part of its Body: and afterwards he 
{aw many of the fame Sort of Eggs ; which 
proves them generated like other’Creatures 
pis from — 
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from a Male and Female, though he was 
never able to diftinguifh the Sex of any he 
‘examined. 


_ The Figure of the Egg is fhewn c. 


We tnay hence account how this Diftem- 
per comes to be fo very catching, fince thefe 
Animalcules, by fimple Contaét, can eafily 
pafs from one Perfon to another, having not: 
only a fwift Motion, but clinging to every 
thing they touch, and crawling as well upon 
the Surface of the Body as under the out- 
ward Skin; and a few being once lodged, © 
they multiply apace by the Eggs they lay. 
The Infection may alfo be propagated in a 
like manner by Sheets, Towels, Handker~ 
chiefs; or Gloves, ufed by itchy People ; 
fince thefe Animalcules may eafily be har- 
boured in fuch things, and will live out of 
the Body two or three Days. | 

The Difcovery of thefe Anzmalcules fhews 
the Reafon likewife why this Diftemper is 
never to be cured by internal Medicines ; 
but requires lixivial Wafhes, Baths, or Oint= 
ments, made up with Salts, Sulpburs, Vi- 
triols, Mercury, Precipitate, Sublimate, ot 
fuch kinds of penetrating and corroding Re- 
medies as can powerfully kill thefe Vermin 
in the Skin. And if, fometimes, we find 
the Difeafe returns upon us, in a little while 
after we fuppofed it quite cured by Undtion, 
it isno great Wonder; fince, tho’ the Oint- 

N ment 
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ment may deftroy all the living Anzmalcules, 
it may not probably kill their Young Ones 
in the Eggs, laid in Nefts in the Skin; 
which, coming to hatch, may renew the © 
Diitemper. For this Reafon, it is advifeable — 
to continue the Anointing for fome Days, — 
even after the Cure feems perfected, 


ee A en sattel ane 
Of Scares on the Human Skin, 


HE Cuticula, Scarf-Skin, or outward — 
Covering of the Body, is remarkable 
for its Scales and for its Pores. 

Its Scales are a Difcovery of the Micro- 
feope; for being fo minute that * two hun- 
dred of them may be covered with a Grain 
of Sand, they could never be difcerned by 
the naked Eye. They are placed as on 
Fithes, + three deep ; z. e. each Scale ts fo 
far covered by two others, that only a third 
Part thereof appears: which lying over one 
another, may be the Caufe why the Skin of 
the Body appears { white; for about the 
Mouth and Lips, where they only juft meet 
together, and do not fold over, the Blood- — 


* Vid. Are. Nat. Tom. I. Par. If. p. 208. Again, 
TomlV.p. 46. +f Ibid. p. 47. { Ibid. p. 51. 
As Veffels 


_ ¢he Hurian Skin, 173 
Veflels are {een through, and the Parts look 
red. ‘The perfpirable Matter is fuppofed to 
iffue between thefe Scales (which lye over 
the Pores or excretory Veflels through which 
the watery and oily Humours perfpire) and 
may find Vent in an hundred Places sound 
the Edges of each Scale* : fo that if a Grain 
of Sand can cover two hundred Scales, it 
will be able to cover twenty thoufand Places 
where Perfpitation may iffue forth. 

A Piece of Skin taken from between the 
Fingers, from.the Forehead, Neck, Arms, 
or any other foft Part of the Body, which is 
not hairy, ferves beft to fhew the Scales ; for 
_ where it Skin is callous, they are glewed as 
it were together, | | 
_ They are generally of five Sides, as in the 
Picture, Fig. IIT. a. 

Their Difpofition on the Skin is fhewn 
Fig. Ll. 4. righ | 

If they are fcraped off with a Pen-knite, 
put into a Drop of Water, and fo applied to 
the Microfcope, they will be feen to good 
Advantage. : 


* Arcan. Nat. Tom. 1V: p. 48; 


ben fate: 
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ibd AO Bos SOX, 
The Pores of the Skin, 


WWERY. Part of .the human Skins full 


of excretory Ducts or Pores, which emit — : 


fuperfluous Humours, continually, from the 
Mats of the circulating Fluid. 


In order to view the Pores, cut a Slice of — 
the upper Skin with a fharp Razor as thin © 
as poflible: then immediately cut a fecond.— 
Slice from the fame Place, which apply to © 
the Microfcope, and in a Piece not larger © 


than a Grain of Sand can cover, mnumera- 
ble Pores will be perceived, as plainly as little 
Holes pricked by a fine Needle. may be 
difcerned if it be held up againft the Sun, 


The Scales of the outer Skin prevent any y 


diftin&t View of the Pores, unlefs they are 
fcraped away with a Penknife, or cut off in 
the above Manner; but if a Piece of the 
Skin between the Fingers, or in the Palms 
of the Hands, be fo prepared, and then ex- 
amined, the Light will be feen very pleafantly 
through the Pores. 


Mr. LEEUWENHOEK endeavours to give 
fome flight Notion of the incredible Num- 


t Arcan. Nat. Tom. III. p. 409, 412. 
ber 


Pe” ee «> 


The Ports of the Skin. ° 196. 


ber of Poresina human Body. He + fup- 
_pofes there are one hundred and twenty fuch 
Pores in a Line one tenth of an Inch long;’ 
however, to keep within Compafs, he reckons 
only one hundred. An Inch in length will 
then contain a thoufand in’a Row, anda 
Foot twelve thoufand. According to this 
Computation, a Foot fquare muft have in 
in it an hundred and forty four Millions ; and 
fuppofing the Superficies of a middle-fized 
Man to be fourteen Feet fquare, there will 
be in his Skin two thoufand and fixteen Mil- 
lions of Pores. | 

To acquire fome clearer Idea ftill of this 
prodigious Number of Pores by our Con- 
ception of Time, let us reckon with * . 
MeRsENNUS, that each Hour confifts of 
fixty Minutes, and each Minute of fixty 
Seconds, or fixty Pulfations of an Artery : 
in one Hour there will then be three thou- 
fand and fix hundred Pulfes; in twenty-four 
Hours eighty-fix thoufand and four hundred , 
and ina Year thirty-one Millions five hun- 
dred and thirty-fix thoufand. But there 
are about fixty-four times as many Pores 
in the Surface of a Man’s Skin, and there- 
fore he mutt live fixty-four Years, e’er he 
will have had a Pulfation for every, Pore in 
his Skin, 


i Arcan. Nat. Tom. II. p. 413. 
Ibid. p. 413. | po 
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Dr. NATHANIEL Grew obferves, that 
the * Pores through which we perfpire are 
more particularly remarkable in the Hands’ 
and Feet; for if the Hand be well wathed, 
with Soap, and examined with but an indif- 
ferent Glafs, in the Palm, or upon the Ends 


and firft Joints of the Thumb and Fingers, 


innumerable. little Ridges parallel to each 


other, of equal Bignefs and Diftance will be 


found, Upon which Ridges the Pores may 
be perceived by a very good Eye, lying in 
Rows, even without a Glafs: but, viewed 
through a good Glafs, évery Pore feems like 


a little Fountain, with the Sweat ftanding. 


therein as. clear as Rock-Water; and, if 
wiped away, it will be found immediately to 
fpring up again. t 


When we confider the Multitude of Orie - ’ 


_ fices all over the Skin, it is reafonable to 
imagine, that minute Animals, as Fleas, 
Lice, Gnats, &c. do not with their flender 
Inftruments make new Perforations, but 
rather thruft or infinuate them into the Vef- 
fels of theSkin, and fuck out, the Blood, or 
what other Humour is their proper Aliment, 


* Philofopb. Tranfaétions, Numb. 159. 
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Of the Louse. ) 
’ ‘ETE Lou/e has fo tranfparent a Shell 


or Skin, that we are able to difcover 

more of what pafles within its Body, than 
in moft other living Creatures ; which ren- 
ders it a delightful Objet for the Micro- 
{cope. vat | 

It has naturally three + Divifions, v/z. 
The Head, the Breaft, and the Belly or Tail- 
part.—In the Head appear two fine black 
Eyes, with a Horn that has five Joints, and 
is furrounded with Hairs, ftanding before 
each Eye; from the End of the Nofe or. 
Snout there is a pointed projecting Part, ferv- 
ing for a Sheath or Cafe to a Sucker, of 
Piercer, which the Creature thrufts into the 
Skin, to draw out the Blood or Humours it 
feeds on; as it hath no Mouth that. opens. 
This Piercer or Sucker is judg’d to be * 
feven hundred times flenderer than a Hair ; 
is contained in another Cafe within the firft,. 
and can be thruft out or drawn in at Plea- 
fure. | 3 

‘The Breaft is marked very prettily in the. 
Middle, the Skin thereof tranfparent, and 

Si Ln: ATA a 
+ Vid. Sw amMeERpDAM Hift, Gener. des Infectes, p..1 74> 
* Vid. Arc, Nat, Tom. Il. p. 74, 
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full of little Pits, From the under Part of | 
it proceed fix Legs, each'having five Joints, _ 
their Skin refembling Shagreen, except to- 
wards the Ends, where it appears {moother, 
Fach Leg terminates in two hooked Claws 
of unequal Length and Size, which it ufes as 
we would a Thumb and middle Finger. — 
There are Hairs between thefe Claws, as 
well as over all the Legs. , Sas 
On the Back of the Tail-part we may dif.’ 
cern fome * Ring-like Divifions, abundance 
of Hairs, and a fort of Marks that look like 
the Strokes of a Rod on one that has been 
whipt. ‘The Skin of the Belly feems like 
Shagreen, and towards the lower End is 
clear and full of little Pits; at the Extremity 
of the Tail are two little {emi circular Parts, 
covered all over with Hairs, which ferye to 
conceal the Anus. : | 
When the Lou/é moves its Legs, the Mo- 
tion of the Mutcles (which all unite in an 
oblong dark Spot in the Middle of its Breatt) 
may be diftinguifhed perfe@ly : and fo may 
the Motion of the Mufcles in the Head 
be, when it moves its Horns. The Motion 
of the Mufcles is alfo vifible in the feveral 
Articulations of the Legs. We may like-- 
wife ‘fee the various Ramifications of the. 


+ Vide SwammeErn. p. 175, 
¥ Vide Philfoph. Tran. Numb. toz. 
ret Veins 
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Veins and Arteries (which are white) with 
the Pulfe regularly beating in the Arteries. 
But the moft furprizing of all is the periftal- 
tic Motion of the Inteftines, continued from 
the Stomach along,all the Guts down to the 
Anus, bein : 


_ If a Loufe, when very hungry, be placed 
on the Back of the Hand, it will thrutt 
its Sucker into the Skin, and the Blood may 
be feen paffling ina fine Stream to. the Fore- 
Part of the Head; where, falling into a 
roundifh Cavity, it pafies again, in a like 
Stream, to another circular Receptacle in the 
Middle of the Head; from thence through 
a {maller Veffel to the Breaft ;:and then to 
a Gut that reaches to the hinder Part of 
the Body, where ina Curve it turns a little 
upwards,—— In the Breaft and Gut the 
Blood 1s without Intermiffion moved with 
great Force, efpecially in the Gut; and that 
with fuch a {trong Propulfion downwards, and 
fuch a Contraction of the Gut as is amazing : 
which continual and ftrong Action of the 
Stomach and Bowels upon the Food. of this 
Creature, to further its Digeftion, is worthy 
to be confidered.----In the upper Part of 
the crooked afcending Gut juft mentioned, 
the propelled Blood. ftands {ftill, and feems 
to undergo.a Separation: fome of. it. be- 
coming clear and waterifh, while cn 

ittle 


180 Of the Louse. 


little blavh Particles pats downwards to: the 


Anus diy aromas 


Tid Lowe ve apt on its Back : * vee 
bloody :darkith Spots appear; the larger. in’ 
the Middle of the Body, and the lefler:to=. 


wards the Tail. In the larger Spot a white 
Film or Bladder contraéts and dilates up- 


wards and’ downwards: from the Head to- 
wards the Tail; the Pulfeof which js fol-’ 
lowed by!a Pulfe of the dark bloody’ Spot, 


in or over which the white Bladder feems to 


lye.. This Motion of Syftole and Diaftole,: 
is feen beft when the Lou/e grows weak. 


The white) pulfing Bladder feems to be the 


Heart, for'on: pricking it the Lou/e inftantly — 
- dies. In adarge Louse the Pulfation may be: 
_ feen in the Back; but the ‘white Film: not! 


without turning the Belly: upwards. ‘The 
lower darkith Snot Dr. Harvey. pt ga d 
to be sage Excrements i in the Guts. O39 
sified are not Hor ehaboroddies; as high er- 
‘roncouily been imagined,’ bat Male and 
Female. Mr. Lezruwennoex difcovéred 
that the Males have + Stings i in their Tails, 
but the Females none:-and fuppofes the’ 
fmarting Pain they fometimes give arifes from 
their Stinging, when made uneafy by Pref- 


ay A Bude. Tranfat. aM § 102. 
Vid. Dr. Power’s Obferv. g. 
dre. Nat. Tom. II. p. 77. 


fure 


— 
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fure or otherwife ; fince, if roughly handled, 
they may be feen to thruft out their Stings ; — 
and as he felt little Pain or UneafinefS from 
the Sucker or Piercer, tho’ feven or eight 
were feeding on his Hand at once. The 
Females lay Eggs or Nitts, whence young 
Lice come forth, perfect in all their Mem- 
bers, and undergo no farther Change but an 
Increafe of Size. es 

Mr. LEEUWENHOEK being defirous to- 
learn the Proportion and Time of their In- 
creafe, put two * Females into a black Stock- 
ing, which he wore both Night and Day ; 
and found that in fix Days one of them had 
laid fifty Eggs, and upon diflecting it faw as 
many more in the Ovary ; whence he con-: 
cludes, that in twelve Days it. would have 
laid an hundred Eggs, Thefe Eggs hatch- 
ing in fix Days (which he found to be their 
natural Time) would probably produce fifty 
Males and as many Females: and thefe Fe- 
males coming to full.Growth in eighteen 
Days, might each of them be fuppofed, af- 
ter twelve Days more, to lay alfo an hundred 
Eges ; which Eggs in fix Days farther (the 
Time required to hatch them) might pro- 
duce a young Brood of five thoufand +. 
So that, in eight Weeks, a Lowfe may fee 
five thoufand of its own Defcendants; an 


* “Are, Nat. Tom. I, pag, 78. 
“4 Ibid, 
Increafe 


= 


182 Of the Lous. 


Increafe hardly credible, were it not proved 
by Experience, ° 5 

A Loufe may be diffected eafily in a {mall 
Drop of Water, upon a Slip of Glafs that 
can be applied to the Microfcope; but with-" 
out Water the Parts are very difficult to di- - 
vide, and when feparated fhrivel and dry up 
immediately. Thus, five or fix Eggs of a 
full Size and ready to be laid may be found 


in the Ovary of a Female, with fixty or 


feventy of different Sizes, but all much more 
minute, as the Eggs are in the Ovary of a’ 
Hen. Inthe Male the Penis is remarkable, 
and alfo the Teftes, whereof it has a 


double Pair; the Sting likewife deferves a 


curious Examination. Thefe Creatures avoid’ 
the Light as much as poffible, and are im-" 
patient of Cold. ‘The Females, if fafting, 
appear. very white, and even after feeding 
feem lefs red than the Males, the Blood not: 
appearing fo plainly through their Vefiels, 
from the Multitude of their Eggs. 

The Picture of the common Loufe is given 
Plate XU Tie Pigs TV ot . 

Its Piercer or Sucker 1s fhewn by a. 

The Sting of the Male by 4, cf 


There’s another Kind of Loufé, found 
about uncleanly People, which from its 
Shape is called the Crab-Loufe. The Ver- 
min adhering to and feeding on the Bo- 


dies of different Animals, though much un- 
like 
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like in Form and Size, are alfo commonly 
called Lice. Of thefe there are numberlefs 
‘Species, feveral whereof we are obliged to 
Sezgnior REDt for giving us the Drawings of, 
at the End of his Treatife de Generatione In- 
fectorum, whence Mr. AtB1n has taken 
them into his Book of Spiders: but few of 
thefe have been {ufficiently examined by the 
Microfcope, and there are great Variety of 
other Kinds that are yet quite unknown, 

Even Infeéts are infefted with Vermin that 
feed on them and torment them. A Sort of 
Beetle known by the Name of the Lou/y 
Beetle, is remarkable for Numbers of little 
Creatures that run about it nimbly from 
Place to Place, but will not be thaken off. 
Some other Beetles have Lice alfo, but of 
different Kinds. ) 

The Earwig is troubled frequently with: 
minute Infects, efpecially juft under the fet- 
ting on its Head. They are white and fhin- 
ing like Mites, but much {maller: they are 

_round-backed, flat-bellied, and have long 
Legs, particularly the two foremoft. The 
fame has not been obferved on any other 
Animal, 

Snails of all Kinds, but chiefly the large 
ones without Shells, have many little Infects, 
extreamly nimble, that live and feed upon 
them. | 

Numbers of little red Lice, with a very 
{mall Head, and in Shape refembling a Tor- 


toife, 


0% 


Stag two Sorts, and on the £ Tiger. 
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toife, are often to be feen about the Legs of 
Spiders. Whilft the Spider lives, they cling - 
clofely to it, but if it dies they leave it. he 
Whitith Lice are frequently to be difcovers 
ed running very nimbly on Humble-Bees; I _ 
have feen them frequently on Ants: many ~ 
Kinds are difcoverable on Fifhes: KirncHER _ 
fays, he has found Lice on Fleas ; and, pro- 
bably very few Creatures are free from them. — 
As fome may be defirous to know what 
Kinds of Lice * Str1GNtor Rept has ob- 
ferved and given Drawings of, the following _ 
Lit is inferted to fatisfy their Curiofity. Lice 
found on the Hawk, f¢bhree Sorts: on the 
large Pigeon, the Turtle-Dove, the Hen, 
the Starling, the Crane. On the Moor-Hen — 
three Sorts. On the Magpie, the Heron, ~ 
the leffler Heron, the Swan, the Turkith 
Duck, the Sea~-Mew, the fmaller Swan: on 
the wild Goofe two Sorts: on the Teal, the 
Kattrel, the Peacock, the White Peacock, — 
the Capon, the Crow, the White Starling: 
on Sweet-meats and Drugs: on Men, two — 
Sorts, viz. the common Loufe and the Crab- 
Loufe : on the Goat, the Camel, the + Afs, 
the African Ram, the African Hen ; on the 
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* Revi calls the Vermin on Beafts Pediculi or Lice, thofe 
on Birds Pulices or Fleas. He fays, every Kind of Bird has 
its particular Sort of Fleas, different from thofe of other Birds: 
That all when firft hatched are white, but gradually acquire 


‘ 


= 


a Colour like the Feathers they live among: yet remain 


tranfparent 
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CHAP. Xxm, 
Of the Woov-Lousr. 


Here’s a little Animal, in Shape and 
Colour like a Loufe, that runs fwiftly 
by Starts or Stops, and is commonly found 
on the Leaves and Covers of Books, or a- 
mongft rotten Wood : ’tis called a Wood- 
Loufe, or Wood-Mite, and is known almoft 
to every Body. The Eyes of this Creature 
are of a golden Colour, and can be drawn in 
or thruft out at Pleafure; the periftaltic 
Motion of the Bowels appears in it diftinct- 
ly, and what is ftill more wonderful, a 
Motion of the Brain is feen, 

I take this to be the Animal Mr. Drer- 
HAM, calls the Pediculus Pulfatorius, or 
Death-Watch (in Phil. Tranf. Numb. 291.) 
where he fays, the Pediculus Pulfatorius, 
and the Scarabeus Somicepbalus are the only 
two Infects that. make regular clicking Noifes 
like the Beat of a Pocket-Watch. 


tranfparent enough for a good Micro/eope to difcover the Mo- 
tions of their Inteftines: ‘That the Crane has a white Sort, 
marked as it were with 4rabic Characters : and that their 
Size is not proportion’d to the Birds they breed upon, for the 
little Black-bird has Fleas as large as the Swan. 

+ ArisToT Le in his Hifory of Animals, and Piiny, on 
his Authority, afferts, that 42s and Sheep are free from Ver- 
min: but Rep proves they are both miftaken as to the 4/5; 
and as to Sheep, every Shepherd Boy is able to confute them. 

t The Lowe of a Lion refembles that of the Tiger in Shape, 
but is larger, and of a brighter red. Vid. Revi Experim. 
circa Generat. InfeG. p. 312, & feq. 
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CHAP. XXL 
Of MITEs. 


Y¥ Mites are commonly underftood the 
minute Creatures found in great Abun- 
dance in Cheefe that is decaying. To the 
naked Eye they appear like moving Particles 
of Duft ; but the Microfcope difcovers them 
to be Animals, perfect in all their Members, 
having as regular a Figure, and performing 
all the neceflary Offices of Life, in as orderly 
a Manner, as Creatures that exceed them _ 
many millions of times in Bulk, eA 
They are cruftaceous * Animals, and ufu- 
ally tran{parent. The principal Parts of them 
are, the Head, the Neck, and Body. The 
Head is fmall in Proportion to the Body, 
with a fharp Snout, and a Mouth that opens — 
and fhuts like a Mole’s. They have two 
little Eyes, and are extreamly quick-fighted ; 
for if you touch them once with a Pin or 
other Inftrument, you'll perceive how readi- 
ly they avoid a fecond Touch. Some have 
fix Legs, and others eight; which proves 
them of different Sorts, tho’ in every refpeéct 
befides they appear alike. Each Leg has fix 
Joints, furrounded with Hairs, and two little 


Pa TD RLS TR a acca cena tc ac ee a Bn Sa 
* Vid. Powkr’s Obferv.. Hoox’s Microgr. p. 214. 


Claws 
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Claws at: the Extremity thereof, which can 
_ eafily take up any thing. The hinder Part 
of the Body is plump and bulky, ‘and ends 
in an oval Form, with a few exceeding long 
Hairs iffuing therefrom. Other Parts of the 
Body and Head are alfo thinly befet with 
Jong Hairs. Bacal at. ry 


» Thefe Creatures are Male:and Female, 
The Female lays Eggs; whence (as.in Lice 
and Spiders) the young ones iffue forth with 
all their: Members ‘perfect, though moft ex- 
ceedingly minute : but, notwithftanding their 
Shape does ‘not alter, they caft their Skins 
feveral times before they attain their full 
Gremifine: ys ono rails « Ho STE Siu 

They itiay be kept alive many Months 
between two concave Glafies, and applied to 
the Microfcope at Pleafure, and by often 
looking at them many curious) Particulars 
will be difcover'd,. They may thus frequent- 
ly be feen |] 2” Coztw, conjoined Tail to Tail ; 
for though the Penis of the Male be in the 
Middle of the Belly, it turns backwards like 
that of the Rhinoceros. The Coitus is per- 
form’d with an incredibly {wift Motion. 
_ Their Eggs, in warm Weather, hatch in 
twelve or fourteen Days; but in Winter- 
time and cold Weather not under feveral 


ll Vids Arc; Nae Tom. IV. p. 360: 
oO : Weeks, 


ar 
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Weeks. Tis not uncommon to’ fee the — 
hare aati ftruggling to get clear of the — 
Ege-thell, »which fometimes they area Day 
aboutinibasry’ fi? rhe ‘nak @ 
_ The Diameter of a Mite’s Ege feems equal 

to the * Diameter of the Hair of a Man’s ~ 
- Head ; and fix hundred fuch Hairs are about 
equal to the Length of anInch. Suppofing, — 
then, a Pigeon’s Egg is three quarters Of an — 
Inch in Diameter : four hundred and fifty — 
_ Diameters of a M7te's Ege are but equal.to — 
the Diameter of the Egg of a Pigeon: and; — 
confequently, if their Figures be alike, we — 
muit,conclude, that ninety one Millions, an 
hundred and twenty Thoufand Eggs of a 
Mite are not larger than one Pzgcon’s Egg, » 


Mites are moft voracious Animals’; for 
they devour: not: only ‘Cheefe, but likewife 
all Sorts of dryed Fifh or Flefh, dryed Fruits, 
Grain of all Sorts, and almoft every thing _ 
befide that has a certain Degree of Moifture 
without being over-wet: nay, theymay of 
ten be obferved preying upon one another, 
In eating they thruitione Jaw forwards and 
the other: backwards» alternately, »whereby 
they appear to grind their Food ; :and after 
they have done feeding, they feem to munch 
and chew the Cud.i 3): ) bas 190 


* Vid. Philo/oph. Tranfad. Numb, 333. & 284. - 
Thefe 
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oo Thefe are the Vermin that find a Way in- 
to the Cabinets of the Curious, and eat u 
their fine Butterflies and other choice Infeés, 
leaving nothing in their ftead but Duft and 
Ruins. ‘The beft Method of preventing this, 
is, to keep the Drawers or Boxes continually 
fupply’d with Camphire, whofe hot and dry 
Effiuvia penetrate, fhrivel up, and deftroy 
the tender Bodies of thefe ‘little. rni{chievout 
Plunderers, 9°" "> 4 
~It-muft however be remembered, . that 
there are. feveral Species of Mites, which 
differ in fome Particulars, though their gene+_ 
ral Figure and the Nature of them be the 
fame. For Inftance, the. * Mites in Malt- 
Duft and Oatmeal-Duft are nimbler than 
Cheefe-Mites, and have more and longer 
Hairs. © The Mites amongtt Figs refemble 
Scarabs, have.two Feelers at the Snout, and 
two very long Horns over them, with three 
Legs only on each Side, and are more flug- 
gifh than thofe in Malt. Mr Lezuwen-~ 
HOEK obferved fome Mztes on Figs to have 
longer Hairs than he had feen on any other 
Sorts ; and upon Examination found thofe 
Hairs. were fpicated, or had other little Hairs 
iffuing from their Sides: whence he ima- 
gin’d they might be jointed at the little Dif- 
tances where thefe Hairs come forth. He 


* Vide Power’s Obferw. p. 10. 
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had alfo feen the like Hairs on other Mites, 
tho’ very feldom. Mr. Hoox defcribes a 
Sort of thefe Animals, which he terms T 
_ wandering Mites, as being to be found in 
every Place almof where they can- ae 
Food. | 
Happening, es Mewes ago, to look i into 
an empty white Gallipot, I fancy’d it: was 
dufty; but, on a nearer View, perceiving 
the Particles to move, I examin’d them by 
the Microfcope, and difeovered what I had 
taken for Duft to be Swarms. of thefe wan 
dering Mites, which were tempted and 
brought thither by the Smell of fome Ca- 
viere, that had been in the Gallipot a few 
Days ‘before, | rat 


The Mite is exceedingly te tenacious of hilea ; 
Ihave kept them in my Glaffes Months) to- 
gether, even without Food ;and.Mr, Lrzu- 
WENHOEK. fays, one he ftuck upon a Pin 
before his Mzcrofcope {lived in that Condi- 
tion eleven Weeks. 

The Picture of the Mite is thewn. Plate 
XI. Fig. V. ot 

One of its Eggs appears jut by, at a. ‘a 


. F Hoox’s Microgr. p. 205. 
t Arc. Nat. per IV. pag. 363. 
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CHAP. XXIV. 
Of the Fura. 


HIS well-known little Creature is co- 
_& vered all over with black hard thelly 
Scales, Plates, or Divifions, curioufly jointed, 
and folded over one another, in fuch a Man- 
ner, as to comply with all the nimble Mo- 
tions and Adtivity of the Animal. The Scales 
are curioufly polifhed, and befet about the 
Edges with long Spikes, in the moft beauti- 
ful and regular Order poffible. Its Neck is 
finely arch’d, and much refembles the Form 
‘of a Lobfter’s Tail. The Head is very ex- 
traordinary ; for from the Snout-Part there- 
‘of proceed its two Fore-Legs, and between 
‘them lies the Piercer or Sucker wherewith it 
penetrates the Skin of other living Creatures 
‘and-draws out its Food. It has two large 
beautiful black Eyes, and a Pair of little 
Horns or Feelers. Four other Legs are join’d 
‘on at the Breaft, fo that it has fix in all ; 
‘which, when it leaps, fold fhort one with- 
in another, and exerting their Spring all at 
the fame Inftant, carry the Creature to a fur- 
‘prizing Diftance. The Legs have many 
Joints, are very hairy, and terminate in two 
Jong fharp hooked Claws, as may be feen 
Fig. VI, Plate XIII. 
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The Flea’s Piercer or Sucker is lodged bes 


tween its Fore-Legs, and includes a Couple © 
of Darts or Lancets, which, after the Piercer — 
has madean * Entrance, \are)probably thruft — 
farther into the Flefh, to make the Blood © 
flow fromthe adjacent Parts; that it maybe 
fucked up; and feems to occafion that round — 
red Spot, witha Hole in the Centre.of it, — 


which we commonly call a, Flea-Bitg.; This 


Piercer, its. Sheath opening fideways, and — 
the two Lancets within it are very difficult to — 


be feen, ++ .unlefs the two. -Fore-Legs, be- © 


tween which they : ufually are folded in.and 


concealed from View, -be cut off clof,to the 
Head: for a Flea. rarely puts out its Piercer 
except at the Time of feeding, but, on, the © 
contrary keeps it clofely. folded inwards ; >the 


beft Way therefore of coming at it is,, by 


cutting off. the Head firft, and then. the 


Fore-Legs; fince in, the Agonies of Death, 
it may eafily be managed, and brought be- 
fore the Micron eh. coy doald Dein 


Fleas are. Male and et ag and ay, Foe: | 


#8 well as Lice and Mites; but are extream- 
ly different in all the Progrefs.of their Lives 
" befides, paffing through the fame Changes ex- 


actly as the Sz/Aworm does. They depofitetheir — 


Eggs atthe Roots of the Hair of Cats, Dogs, 


* Vid. Arc. Nat. deted. Penh: IV. p. 22. x 
+Jbid. p: 332. Phil. Tranfad. Numb. 249. 
ia and 
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and other Animals, fticking them faft there- 
to:by.a kind of glutinous Moifture, ~When 
the Eggs hatch; not perfect Fleas, but little 
Worms or Maggots, whofe Bodies have {e+ 
veral’ annular Divifions thinly cover’d with 
long Hairs, come out of them, and feed on 
the Juices of the Animal, whereto they clofe- 
ly adhere +. Thefe Maggots are very brifk 
and:nimble, but ‘if touch’d, or under any 
Fear; toll themfelves up on a fudden ina 
round Figure, and continue motionlefs for 
fome Time ; after which they flowly open 
themfelves and crawl away,’ as Caterpillars 
do; ‘with a lively and fwift Motion. 

‘When the Time of their Change ap- 
proaches, they conceal themfelves as much 
as poflible ; eat nothing, lie quiet, and feem 
as if dying: but if viewed with the Mzcro- 
feope, will be found, with the Silk or Web 
that comes: out of their Mouth, weaving a 
Covering or Bag round them, whofe Infide 
is'as' white as Paper, though without it al- 
ways’ appears foil’d with Dirt. In this Bag 
they put on the Chry/alis or Aurela Form, 
and become Milk-white : but two’ or three 
Days before they break from this Prifon, 
their Colour darkens, they acquire Firm- 
nef and Strength, and as foon as they ifiue 
from’ the Bag ‘ate perfec? Fleas, and able to 
leap away. , = : 
i Se a cer 

+ Phil. Tranfaz. Numb. 249. | 
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Tt has: been, difcover’d, -by putting. the 
FEges,of Fleas in a {mall Glafs Tube, and 
keeping it conftantly warm in .one’s Bofom, — 
that, in the Mid. of Summer, they hatch 
in four, Days:: then,. feeding the .Maggots 
with dead Flies, which they fuck. gteedily; 
in eleven |Days they come to the full: Perfee- 
tion of their reptile State; when the Maggot 
- {pins its Bag, and in four Days more changes 
into a Chryfalis ; after lying in which Con- 
dition nine Days, it becomes a perfeét |Fleas 
It is then immediately capable of Coition; 
and in three: or four {Days lays Eggs,.So 
that in - twenty-eight Days a Flea. ‘may; 
come from the Ege itfelf, and Propagate’ its — 
Kind ; and their. vatt Increafe will not feem 
fo great a) Wonder, if. we: confider,) that - 
from March to December there may be feven. 
or eight Generations of them. After having 
laid their Eggs they foon die, as all Creatures 
do that undergo fuch like Changes. acjisuo’ 
_ . By keeping. Fleas in a Glafs Tube corked 
at both Ends, -but fo as to’ admit freth Airy 
their feveral Actions may be obferved, and 
particularly, their Way of coupling, . which is 
performed,Tail. to Tail, the. Female (which 
is much. the larger) ftanding over the Male. 
They will alfo be feen to lay their Eggs, not 
all at once, but ten or twelve in: a Day. for 


4 Vid. Ar Nat, Tom, TV.p. 325 cc) 
ee feveral 


\ 


Of the Fira, 196 
feveral Days fucceffively ; which Eggs hatch 
in the fame Order, © 

A DiffeGtion of the Flea may*be effected 
after the fame’ Method as that of the Lou/e, 
that is, in Water: the * Stomach and 
Bowels, with their periftaltic Motion may 
plainl ‘be diftinguifhed, and alfo the +-Teftes 
and Penis, together with Veins and Arteries 
minute beyond Conception, Leeuwen. 
HOEK affirms, that he has likewife difcover’d 
innumerable Animalcules fhapéd ‘like Ser- 
pents in the Semen mafculinum of a Flea. — 


©"Two ‘Things in this Creature deferve our 
Confideration, to wit, its furprizing Agility, 
and its prodigious Strength, whereby it is 
enabled to leap above an hundred times its 
own Length: as has been proved by Expe- 
timents. . What vigorous Mufcles! what a 
Springinef§ of Fibres muft here be ! and how 
weak and fluggith, ‘in Proportion to its own 
Bulk, is the Horfe, the Camel, or the Ele- 
phant, if compared with this puny Infect! 
“A Flea’s Egg is fhewn Plate XII. Fig. 
a Pe or mp4 ae 

~ The Worm ot Maggot proceeding from it, 
Fig. VI. 2. 4 gh Sry 


* Vide Arc. Nat. Tom. IV. p. 205 
-f Again, pag. 335. 
teen ~ CHAP, 
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GH APE XXV. 
: “Of SPIDERS. 


VERY, Body is fo well yee with 

the general Form of a Spider, even 

without the Affiftance of a Microfcope, that 

F fhall {pend no Time in the Defcription of 

: but proceed to. give an Account of fome 

Peco ‘in,this Animal, which are difco- 
verable only by that Inftrument, 

As a Fly (the Sprder’s natural Prey) is 
extreamly cautious and nimble, and comes 
ufually from above; it was neceflary the 
Spider fhould be furnithed with a quick 
Sight, and an, Ability of looking upwards, 
forwards, and fideways at the fame time: 
and the ‘Microfcope fhews, that the Num- 
ber, Structure, and Difpofition of its Eyes 
are wonderfully qsePl to ferve ath 36S 
EPO a> fens RRP eT ik: 

Mok Spiders have lore * yeas two on 
the top of the Head’ or Body (for there. is 
no Divifion between them, a Spider having 
no Neck) ‘that look directly upwards ;, two 
others in Front, a little below thefe, to,dif- 
cover all-that pafles forwards : and on each 
fide a couple more, one-whereof points fide- 


A : . 3 ; 
* N.B. Spider's Eyes are not pearled.. 
‘ways 
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sways’ forward, and the other fideways back- 
wards: fo that it can fee almoft quite round 
it. *All Kinds of them have not indeed a 
like Numbet of Eyes, for we find ten in 
fome, in others only eight, fix, or four ; and 
in the Field,’ Long-Legs, or Shepherd Spider, 
no more than two. But whatever the 
Number be, they are immoveable and tranf- 
parent ; are fituated in a moft curious Man- 
ner, and deferve the ftricteft Examination. 
The beft Way of viewing them is, ‘to cut off 
the Legs and Tail, and bring only the Head- 
part before the Microfcope. : 
All Spiders have eight Legs, which they 
employ in walking, and two Arms or fhort- 
et Legs near the Mouth, that affift in taking 
their Prey. They appear thickly befet with 
Hairs, have each fix Joints, and end with 
two hooked Claws, ferrated, or having Teeth 
like’ a’Saw on their Infide, whereby they 
cling faft to any thing; and at a little Dif- 
_ tance from thefe Claws a fort of Spur ftands 
out, without any Teeth at all. See Fig.VIL. 
Plate XJII. ! 3 


- But the dreadful Weapons wherewith the 

Spider feizes and kills its Prey are a Pair of 

fharp crooked Claws or Forceps, (by fome, 

_ tho’ very improperly, called Stings) in the 

Fore-part of its Head. The Scolopendra, 

ot Indian Millepes, and feveral other In- 

~ fects have Weapons of the like Form, and 
is ferving | 


~ 
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derving to the fame Purpofe. Thefe Claws 
or Pincers ftand horizontally ; and are, when. 
not made ufe of, concealed in two’ Cafes 
contrived for their Reception: into which 
they fold like a Clafp-knife, and there lye 
between two Rows.of Teeth, that are like- 
wife employ’d to hold faft its Prey... ‘This 
Apparatus is better fhewn than defcribed : 
see Fig, VIII. > tne 
Mr. LEEUWENHOEK informs us, * that 
‘each of thefe Claws or Pincers has a fmall 
Aperture or Slit near its Point, asin a Viper’s 
Tooth : through which he fuppofes a poi- 
fonous Juice is injected into the Wound it’ 
makes, occafioning Death to F lies and other. 
Infects. But Dr. Meap, in his moft excel- 
lent Effay on Poifons, believes this to be a 
great Miftake: having not been able to dif 
cern any Exit or Opening, though he view’d 
thefe Parts feveral times with a very good 
Micrefcope. And he was the more confirm. 
_ €d in this Opinion, by examining a Claw of 
the great American Spider, defcribed by Prso, © 
and called Nbhamdu, given him by Mr, Pr- 
-TIVER: which being above fifty times big- 
ger than that of any European Spider, if — 
there had been any Slit in it, he doubted 
“not his Glafs would have difcover’d it ; but 
yet he found it to be quite folid.  Befides, 


+. Vide Arc, Nat. Tom. IV, Part I. Braid: 43) 
“< after 
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“/after repeated Tiials’ he plainly faw’ that 
<* nothing dropped out of the Claws, ‘which 
© were always dry, while the Spider bit, but 
“that a fhort white Probofcis was at the 
“© fame time thruft out of the Mouth, which 
“ inftilled a Liquor into the Wound.” And 
he farther obferves, “ that the Quantity of 
** Liquor: emitted by our common Spiders 
** when they kill their Prey, is vifibly fo 
‘* great, and the wounding Weapons fo mi- 
nute, that they could contain but a very 
‘¢ inconfiderable Portion thereof, if it were 


** tovbe difcharged that way. 


ee 


Spiders frequently caft their Skins, which 
may be found in Cobwebs, perfectly dry and 
tranfparent ; and from fuch Skins, the For- 
ceps or Claws (for they are always fhed with 
the Skin) may eafier be feparated, and exa- 
min’d with more Exactnefs than in a living 
Spider: for they commonly appear fpread 
out fairly to view, and, by their Tran{pa- 
rency every minute Part is feen with much 
DiftinétnefS. But neither this Way, nor 
any other; have I been ever able to difcern 
the Aperture Mr, LEEUWENHOEK fpeaks 


-'The Contexture of the Webs of Sfzders, 
and their Manner of Weaving them, are far- 
ther Difcoveries of the Microfcope ; for that 
informs us, that the Spider has five little 
| | Teats 


ees 
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Teats.or.Nipples near the Extremity of the 
‘Tail; whence a gummy Liquor proceeds; 
which adheres to any thing it is prefled againft, — 
and being drawn out,. hardens inftantly | in 
the Air, and’ becomes, a. String or Thread, 
ftrong enough to bear five or fix titnes the - 
Weight of the Spider's Body. This Thread — 
is compofed of feveral ‘finer ones: that are 
drawn out feparately, but unite together two 
or three Hairs Breadth diftant from the Bo? 
dy of the Spider. . The Threads.are finer or 
coarfer according to the Bignefs of the Spider 
that fpins them. Mr. LEEUWENHOEK 'com= — 
putes, that an hundred of the fineft Threads — 
of a full-grown Spider, are not équal.to%the — 
Diameter of the Hair of his Beard 5.) and, 
confequently, if the ‘Threads. and. the Hair 
be round, ten thoufand: fuch Threads are 
not bigger than fuch an Hair... He‘ caleu-— 
lates farther, that when young Spiders firft 
begin to fpin, four. hundred) of them’ are 
not larger than One that is full grows; and, © 
therefore, the Thread of fuch .a-little Spz- 
der is {maller by four hundred times,than — 
the Thread. of a full-grown One :.allowing © 
which, four Millions of a young. Spider's 
Threads are not fo big as the fingle Hair of 
a Man’s Beard *. ie 


% 


Vids Phil. Tranf. Numb. 272. 27 00)).! 4 
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~The Eggs of fome Spiders are very pleafant 
Objects, being round at one End and flattith 
at the other, witha Depreffion in the Center 
of the flattith End, and a yellowith Circle 
round it, Their Colour 1s a blewifh White — 
like counterfeited. Pearl ;. and when they 
hatch, the /ittle Spiders come out perfectly 
formed, and run. about very nimbly. . The 
Female depofits her Eggs, to the Number 
of five or fix hundred, in. a.Bag ftrongly 
compofed of her own Web, which fhe ai- 
ther carries under her Belly and guards with 
the greateft Care, or elfe hides in fome fafe 
Recefs. As foon as the Eggs are. hatch’d, 
the minute Spzders appear very agreeably in 
the Microfcope. 7 : 

_ It has been before obferved, that the Cur- 
rent of the Blood’ may be feen in the Legs 
and Body of this Creature ; and the judi- 
cious Obferver will difcover many other 
Wonders in the Diffection and. Examination 
of its feveral Parts; which it would be tire- 
fome for me to dwell on here., I cannot, 
however conclude this Head, without point- 
ing out two or three Kinds of Spiders as 
particularly worth Notice, 


There is a little white Field Spider with 
fhort Legs, found plentifully among new 
Hay, whofe Body appears like white Am- 
ber, with black Knobs, out of each ue 

Q 


+ 
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of grow Prickles like Whin-Pricks, Some 
have fix, fome ‘eight Eyes, that may. be dif. 
tinctly feet, quick and lively’: each Eye hag 
a Violet-blew: ‘Pupil, clear and admirable; 
farrounded by" a. le bys Circle a, i} 


“The wandering ot +: bubting Spider? whd 
Wins no Web, ‘but runs arid leaps by: Fits 
has two Tufts of Feathers fixt to its. foe: 
Paws, which well deferve’ being placed: bet 
fore the Microfcope : the Variety and Beauty 
of Colouring ‘all over this little Creature at= 
ford pec ie a ‘mott delightful Views 200) 


? 
~ 


"The Foi Legs, Field or Sbepberds | 
Sider is a molt wonderful’Creature: It has 
two Fore-Claws at a great Diftance front — 
the Head, tip’d with black like a Crab’s, 
that open ‘and fhut in the Manner of a Scor= 
pion’s, and are Saw-like, or indented, on 
the Infide.-+--- Cut all the Legs from: this - 
Spider, and place’ it before the Microfcope, — 
and you'll difcover, that the Protuberance — 
on the top of the Back i is furnifh’d with two | 
ae Jet-black Eyes. vow we 


The little red Spider that: creeps on the | 
| gy of Trees fhould aN. not be nord 


whe: (Dr. wPawER?s Microfeop. Se P- 13. A 
ai Hoox’s Microg. pag. 200. $ Ibid. p. 4. 
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“HE Prodidtion of this clan’ 3 is from 
. an Egg, depofited by its Parent upon 
the Waters, ‘which firft becomes a Worm or 
Maggot, then’ a very odd aquatic Animal, 
(defcribed pag. 88.) and afterwards a Guat. 
-The'particular Beauties of it cannot poffi- 
bly be difcovered without a Mrcrofcope ; but 
by the Affiftance of that Inftrument, it ap- 
pears to be adorn’d by Nature in a more ex- 
traordinary Manner than moft other living 
Creatures are. Its Fail-part is cover’d ovet 
with Feathers, moft exquifitely difpofed in 
Rows: of different Colours, but yet perfect- 
ly tranfparent. The § Breaft (which is cruf- 
taceous) is bedeeked with dittle {tiff Hairs 
or Briftles, inftead' of Feathers ; and from — 
‘thence fix hairy Legs proceed, with fix Joints 
to each, and at the End two little Claws. 
The Feet are all over feather’d in a Manner 
‘refembling the Scales of Fifhes, with abun- 
dance of little black Hairs amongtft them, 
a4 ala ftubborn like Hogs Briftles. Its 
‘ings are encompafied with a Furbelow of 
long Feathers :. and the Veins or Ribs that 


§ Swammern. Hift. generale des Infectes, p. 108. 
on oti =f 
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ferve to ftrengthen them are alfo either fea-. 
thered or fcaled. Between thefe Ribs an ex- 
ceeding thin tranfparent Membrane is ex-_ 
tended, full of little black -tharp-pointed 
Hairs, that are ranged every where with the 
utmoft Regularity, But as there are ¢ dif- 
ferent Sorts of Gnats, their Wings are alfo 
very different, fome having a Border of long 
Feathers, others of fhort ones, and others 
none at all: the Rib-work of the Wings, 
likewife, in fome is feather’d, in fome fcaled, ' 
and in fome befet with Prickles. _ 


But the moft wonderful Part of this Crea- 
ture is its Head: as it contains the Horns, — 
the Sting or Sucker, and the Eyes. The 
Horns of the drufb-horn’d or Male Gnat are 
a moft charming Object: it has two Pair, 
one whereof is furrounded, at little Diftances, 
with long Hairs, iffuing out circularly: each 
Circle leffening more than other as it ftands 
nearer the Extremity of the-Horns: and the 
whole, together, exactly reprefenting the Fi- 
gure of the Plant called Egus/etum or Horfe- 
Tail. The other Pair are longer and much 
thicker than the foregoing, and hairy from 
End toEnd. In the great-belly’d or Female 
Guat, the firft Pair of Horns, though of the | 
~+-Mr. Deruam obferved near forty different Species of — 
Gna's about the Plice where he lived, which was Upminfer — 
in Efex. Vide Phyfico-Theoligy, p. 378. | , 
’ fame 
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fame Figure as the. Male’s, has Hairs not 
near fo long, and the fecond Pair is fhorter 
than the firft by at leaft three Parts in four. 


The ‘Pierter, Sting, or Sucker is a Cafe 
cover’d with long Scales, that lies concealed 
under the * Grats Throat, when not made 
Ufe of. ‘The Side opens, and four Darts are 
thruft out thence, occafionally ; one where- 
of (minute as it is) ferves for a Sheath to 
the other three. ‘The Sides of them are ex- 
treamly fharp, and they are barbed or in- 
dented towards the Point,~ whofe Finenedfs is 
inexpreffible, and {carcely to be difcerned by 
the greateft Magnifier. When thefe Darts 
dre thruft into the Flefh of Animals, either 
fucceffively, or in Conjunction, the Blood 
and Humours of the adjacent Parts muft 
flow to and caufe a Tumour about the 
Wound) ‘whofe little Orifice being clofed up_ 
by the Compreffion of the external Air, can 
afford them no Outlet. When a Guat finds 
any tender juicy Fruits, or Liquors, fhe fucks 
up what the likes, ‘through the outer Cafe, 
without ufing the Darts at all: but if it is 
Fleth, that refifts her Efforts, fhe ftings very 
feverely, then fheaths her Weapons in their 
Scabbard, and through them fucks up the 
Juices the finds there. The Pain they caufe 


* Vid, Hip. of Nat, Eng. 12mo Edit. Vol. 2. p. 124. 
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is only while they,are entering, and continties — 
not when the Get is fucking: nor is. its 
Stinging out of Revenge, but from mere New 
ceffity, to obtain a proper ‘Suftenance, 

» The Guat's. four, Darts are, cite Plate 
XU. Fig. 1X... ¢:,b..6)-do . 


A Gnat’s Eyes, which Pl His ‘greatet | 


Part of rits Head, are. peatled, of compet 
of many Rows of, re femicircular 4 epee 


rances. ranged. with, the ufmoft.E i tity 
What thefe Protuberances are, and the.P ve 


pofes, whereto: they ferwe,, P : : §xp sich 
the aes of , 


1 we’ come W. fiat QO 
fai: Se be vit ls : ag: igxon 


The Matin: on ft ees may ‘be ett 


in the tranfparent Parts of this Animal, and. 


Bt 


upon DifleSion many. curious Difcoveries - 
may be made, Mr. LezuweEngHonk faysy 


he, found, in the *® Semen of: the Male. nume 


berlefs Animaleules {maller: than thofe, i ny 


Fleas, and in the Female a _farprizing Quan- 
tity of Eggs. And, indeed, the: Spawn n of 


heh PAD «Mate Sry é * 


this Infect is amazingly: great, in Proportion | 
to its Size, ‘being feen floating on the ‘Waters. : 
| (though always faften’d to fomething. to.pres 


vent its, fwimming away) fometime: OVS 
an Inch in Length, and half eae 


meter 5 the Eggs rs of which has.a littl 4 j 


* * + 4 s os ¥: ' r ie 4 ey j al 
* Leewwenn. Arcan. Nat."Tom. 1V.-p. 22. * 
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Blacle'Speck) “being placed im exact Order, 
and kept together by a fort afc Gelly of olewy 
Matter, which the riintité Mag geots, when 
| itched: carry d down with: them to the Bot: 
tom, and’ thereby cement together the finall 
Patticles of | malig or “Sand vie form their 
petty or Cafes, wings: 


{isc ui Phere eas + 6 i Pr RO TH > OF SEBEL OIS 21 2 
' ¥ Py 2 a 5 < pe _ 7 


CHAR xxvit asst | 
70, Of te Ox. Fy, or Gan-Bai 


Abi HER Gedire that Leeebee a 
- ‘Tike Change, is the Ox-Fly, Dun-Fiy, 
br Gad- Bee, an infeét very troublefome to 
Cows and Horfes. 

This, like the Gnat, has a long Probotcis; 
with a fharp Dart or Darts fheathed therein. 
The Ufe of thefe Datts is to’ penetrate thé 
4 lefh of Animals, and feed on their Blood : 

whereas the Proboftis can only ferve to fuck 
_ the! Juices, Honiés, or Dews, from Fruits, 
Flowers, or the Leaves of Plants: and Pro: 
vidence. ‘feems. to. have kindly furnithed it 
with this twofold Inftrument, that if one 
Sort of Provifion fails, it may be able to fub- 
fift on the other. It is worth Enquiry whe- 
ther Lice, Fleas, Houfe- Bugs, &c. are not 
| eye ed for the fame Purpofes, 
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The Eggs of this Infect are depofited in | 
the Waters, and produce an extraordinary 
Kind of little Worm or Maggof, the Extre- 
mity of whofe Tail is incircled with moveable 
Hairs, which, being expanded on the Sur- 
face of the Water, enable it to float along, 
‘++ as in Plate VII. Fig. XTII. @. When it — 
would defcend towards the Bottom, thefe 
Hairs are made to approach each other in an 
oval Form, and inclofe a little Bubble of Air ; 
by means whereof it is able to rife again; 
and if this Bubble efcapes, as fometimes it 
will, the Infect immediately {queezes out of 
its own Body another like Bubble to fupply 
the Place thereof. The Maggot, asdefcend- — 
ing, is fhewn Fig. XIII. 4. Its Snout has 
three Divifions, whence three little pointed — 
Bodies are thruft out, in continual Motion, 
like the Tongues of Serpents, 
Thefe Maggots are frequently to be met 
with in Water taken from the Surface of © 
Ditches. ‘The Motion of their Inteftines are 
perfectly fingular and diftinguifhable, and. 
they are Objects well deferying our particular — 
Obfervation, | 


Vid Swanenenn, Bip. Generals des rfp2ee 048. 
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CHAP. XXVIII, 
Of the Srincs of Insects. 


wali E fharp and penetrating Inftruments 
wherewith the Tails of Bees, Wajps, 
Hornets, Ants, and fome other Infects are 
armed, I diftinguifh by the Name of Stings: 
being Weapons given them by Nature to 
defend themfelves and offend their Enemies ; 
whereas the Trunk or Probofcis which Gnats, 
Fleas, Lice, and many other Kinds carry in 
_ their Mouth, though it may be equally fharp, 
is not intended as an Inftrument of Revenge, — 
but for procuring and fucking in their Food ; 
and therefore, when fuch Creatures bite or 
{ting us, as we term it, we muft not ima- 
gine they do fo out of Anger, but from Ne- 
ceflity. Squeeze or ftrike a Bee or Wafp, 
it inftantly puts forth its Stzmg, but no Pro- 
vocation can urge a Gnat or Flea to bite ; 
on the contrary, when difturbed or hurt they 
draw in their Prodofcis inftead of thrufting 
it out, and never make Ufe of it but when 
they think themfelves perfectly fafe and 
quiet. There is befides, this farther Difte- 
rence; a Sting injects a venomous Liquor 
into the Wound it makes, but a Prodofars 
fucks or draws out the Blood and Humours 
from it. | 


Py As 


210 Of a Bee's Sting. 
As the Structure and Contrivance of moft 
Stings are nearly alike, by defcribing one, the _ 
reft will be underftood: I fhall, therefore, 
give a brief Account of the Sting of a Bee, 
as difcovered by the Microfcope. 


HB EBs Zine B08 AB ees 
Of a Bee’s STING, ym 


Upue Sting of a Bee isa horny Sheath 
or Scabbard that includes two bearded 
Darts. ‘This Sheath ends in a fharp Point ; 
near the Extremity whereof a Slit opens, 
through which, at the Time of ftinging, two _ 


bearded Darts are protruded beyond the End 


of the Sheath; one whereof being a little 
longer than the other, fixes its Beard firft ; 
but the other inftantly following, they pene- 
trate, alternately, deeper and deeper, taking 
hold of the Flefh with their Hooks, till the 
whole Sting becomes buried in the Wound ; 
and then a venomous Juice is injected, thro’ 
the fame Sheath, from a little Bag at the 
Root of the Sting, which occafions an acute 
Pain, and a Swelling of the Part, continuing 
fometimes feveral Days. This is beft pre- 
vented, by enlarging the Wound immediate- 
ly to give it fome Difcharge, = 


The 


_ Of a Bux’s Sting, 241 
.; The two Darts lye within the Sting as in 
Plate XML Fig. %. a. 6 
- When thruft out they appear as in Fig. X. &. 


ip eae ie Ps ria Pe OG : 

._. Mr, Deruam. fays, he counted, in the 
Sting of a Wa/p, eight Beards on the Side of 
“each Dart, fomewhat like the Beards of Fifh- 
Hooks, and I have obferved the fame Num- 
ber in that of a Bee. When thefe Beards are 
firuck deep in the Fleth, if the wounded 
Perfon ftarts before the Bee can difengage 
them, fhe leaves her Sting behind fticking 
in the Wound: but if he has Patience to 
ftand quiet, till the brings the Hooks clofe 
down to the Side of the Darts, fhe withdraws 
her Weapon, and the Wound becomes much 
TefS painful, A Wafp is not fo liable asa 
Bee to leave its Stzmg behind, the Beards of 
it being rather fhorter, and the Animal 
ftronger and more nimble *._ 


To view the Sing of a Bee by the Mz- 
crofcope, cut off the End of its Tail, and 
then touching it with a Pin or Needle, it 
will thruft out the S¢timg and Darts, which 
may be f{nipt off with a Pair of Sciflars and 
kept for Obfervation. . Alfo, if you catch a, 
Bee in a Leather Glove, its Stsmg will be 


* Vid. Deruam’s Phyf: Theol. p. 24.1. Spec. de la Nat, 
Dial. VI. ok 
left — 
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left therein, being unable to difengage its 
Hooks from Leather: and when it is quite 
dead, which it will not be till after feveral 
Hours, you may by Care and Gentlene& 
extract it with its Darts and Hooks, By 
{queezing the Tail, pulling out the Sting, — 
and preffing it at the Bottom, you may like- 
wife force up the Darts; but without fome 
Practice this will be a little difficult. 
The Bag containing the Poifenous Juice 
may eafily be found at the Bottom of the 
Sting and examin’d, being commonly pul- 
led out with it: and, by letting the Bee 
{trike its Stéug upon fome hard Body, enough 
of the faid Juice may be obtained to put upon 
a Slip of Glafs, in order to view the Sa/ts, 
floating therein at fie{t, and afterwards fhoot- 
ing into Cryftals. : 


CHAP, XXX. 
Of the Stine of a ScorPion, 


H OW far the Sting of a Scorpion is of a 
like Structure with that of a Bee I ne- 
ver had the Oportunity of examining, as 
none of them are brought alive to England ; 
but the Curious that go abroad into hot Coun- 
tries, where they are produced, would do | 
well to obferve, particularly, whether a Dart 
or 
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or ore are not fheathed in the horny Sting 
at the Extremity of their Tail. 

_. The Opinions of Authors are very diffe- 
rent as to this Creature’s having or not hav~ 
ing any Opening in its Stig, through which 
a Poifon iffues into the Wound it makes. 
GaLeEn fays, there isnone: PLiny, TER- 
TULLIAN, ELIAN, ALDRovANDandOthers 
affert, on the contrary, that thereis. But I 
think this Matter is fet in the trueft Light 
by Seignor Revi, that diligent Naturalift, 
who took the Pains to examine Scorpions 
brought from Tunis, from Eoyprt, and 
from Ir ay, in order to difcover this Aper- 
ture, with two of the beft Microfcopes in 
the Mufieum of the Grand Duke of Tus- 
CANY, one whereof was made at Rome, 
and the other in ENGLAND: but, though 
thefe Glaffes were excellent, he was unable 
to difcern the leaft Perforation. However, 
not fatisfied with only viewing them, he en- 
deavoured, by Prefiure, to {queeze from the 
Cavity of the’Sting any Liquor it might con- 
tain; but he found it fo hard and horny, 
that Squeezing could have no Effect. He, 
moreover, caufed a Scorpion to {trike on a 
Plate of Iron, but no Moifture appeared 
thereon; fo that he began to conclude Ga- 
LEN’s Opinion right ; when he difcovered, 
accidentally, an exceeding {mall and almaft 
invifible Drop of white Liquor upon the 

iis: Stings 
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Sting *; which convinced him that Evtaw 
Jays true, where he afferts, that the Perfo= 
ration ina Scorpion’ s Sting is {mall beyond 
the Poffibility of being feen. And fuch a 
Drop he frequently faw afterwards, in the 
Progrefs. of his Expetiments, on the Stings 
. of feveral Scorpions, at the ‘Time of theit 
Striking : which Drop entering the easel. 
prodaced: the mott fatal Effects t Lo 


What a virulent and farprizing Poitor 
muft this be! that, in fo very minute a Quane 
tity, can contaminate the whole Mafs of thé 
Fluids, and bring on fudden Death, not. only 
in Man and other {maller Creatures, but 
even in Lions, Camels and Elephants, as we 
are aflured it will | How fubtle, how pene 
trating, how divifible,, muft the component 
Particles of this little Speck of Venom be! 
and how ftrong a Proof it affords, that the 
greateft Changes imaginable may be wrought 
in the human Body, by the Admixture: of 
different Liquors with the Blood even ‘in r the 
{mallet mee t . { nist 


= 


Lei ee 


% Vid. Rept de Gener. lnt&. po 127. ae? 
+. Mr. Lezguwennoex difcovered an ‘Opening on wer 

Side of the Sting for the Emiffion of this Poifon ; which h 
uppofes is not difcharged till the Sting is buried in the Wound, 
Vid: Arc. Nat. ie Il. p. 167. 
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a.) mo Mifchief done by the Pacer, or any 
. other Serpent, ,is not effected by means 
of : a) Sting, (for. what is darted: out of its 
Mouth, and by the Vulgar fuppofed a Sting, 
is. nothing but the, Tongue of the Animal, — 
and. perfe@ly harmlefs :) but: its Zeeth are 
the readful Weapons wherein the Poifon 
lies, and its Bite. is all we need to fear. - 
__Dr. Map, in his moft valuable Effay on 
be. Poifon of the Viper, has defcribed thefe 
eeth and their Poifon, fo much better tham 
it: is | poflible. for. me to do, that I thall beg 
Leave to borrow the chief I hare to fay sou 
bi, 
~ The niet ta Fénec or great Teeth are. 
cracked and bent: they are hollow. from, 
the Root a confiderable Way up, not to tha 
very Point, (which is folid and fharp to pe- 
netrate the better) but to within a little Dif 
tance of i it; as may be feen by fplittinga Tooth. 
through the Middle. This Cavity ends in a. 
vifible Slit refembling a Nip or Cut of a Pen. 
See. Plate, XUI. Fig. XI. . The Poifon is, 
ejected through this Slit from a Bag at the; 
Root of the Teeth, into whichit is difcharg’d 
by a. Duct atin be chind. the Orbit of the Eye, 
fron, 


- 
* * 
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from a conglomerated Gland that feparates it 
from the Blood, - -- ~ +) © 


The venomous Juice of the Viper may be 
got by enraging it till it bites on fomething © 
olid. This Juice the Doétor put carefully 

on a Glafs Plate, and examined it by the M@7- 
crofcope. Upon the firft Sight he could dify _ 
cover nothing but a Parcel of {mall Salts nim= 
ly floating in’ the Liquor: but in a very 
ort Time the Appearance was changed, 
and thofe faline Particles were now thot out 
as it were into Cryftals of an incredible 
Tenuity or Sharpnefs, ‘with fomething like 
Knots,’ here and there, from which they 
feemed to proceed : fo that the whole Tex- 
ture did ina manner reprefent a Spider’s 
Web, though infinitely “finer and more mi- 
nute ; and yet withal, fo rigid were thefe 
pellucid Spicula or Darts, that they remained 
unalter’d upon his Glafs for feveral Months, 
And, by confidering the neceflary Effects of 
fuch Spicula in the Blood, this learned Phy~ 
fician accounts very reafonably for all the’ 
Symptoms ufually fucceeding the Bite of this 
Animal,. - “e i 
GaLeN fays, the Mountebanks of hisTime 
_ufed, with fome kind of Pafte, to ftop the 
‘Perforations in ‘the Teeth of Vipers, whereby 
they kept in the Venom; and then would 
fuffer themfelves to be bit, pretending their _ 
Antidotes prevented any ill Effects. 
7 | CFA. 
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CHAP. Xxxtt. 
Of the SNAIL. 


“pte *® Snail has four Eyes, at the End 
of optic Nerves, fheathed in her Horns, 
which fhe can draw in, or thruft out, turn, 
er direct, as fhe finds moft convenient. 
When the Horns are out, cut off nimbly 
the Extremity of one of them, and, placing 
it before the Microfcope, you may difcover 
the black Spot at the End to be really a 
—Semiglbular Eye. | 
The Diffection of this Animal is very cu- 
tious ; for the Mécrofcope does not only thew 
the Heart, beating, juft againft a ‘round Hole 
near the Neck, which feems the Place of 
Refpiration ; but alfo the Liver, Spleen, 
Stomach, Veins, Arteries, Guts, Mouth and 
Teeth. The Guts are green, from the Crea- 
ture’s eating Herbs, and branched all over 
with fine capillary white Veins, The Mouth 
is like a Hare’s or Rabbet’s, with four or fix 
Needle-Teeth refembling thofe of Leeches, 
and of a Subftance like Horn, . . : 
Snails are all Hermapbhrodites, having 
both Sexes united in each Individual. They 
Jay their Eggs with great Care in the Earth; 


* VidePower's Obferv. p. 38. Lister Exerc. Anatom, 
Cachl.—S pe. de la Nature, Dial. XI. 


and 
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and the Young Ones come out, when hatches 
ed, with Shells compleatly formed, and of a 
, Minutenefs proportionable to their. own Size, — 

Thefe little Shells enlarge, as the Swaz/s ad- 
vance in Growth, by. the Addition. of new 
Circles, of which Cirgles they always. conti- 
nue to be the Center. 
- Cutting off a Suait's Fiead, a iittle Stone 
appears, -* which from its diuretic Quality is 
of fingular Service in tint Diforders. Im 
mediately under this Szone the beating Heart 
is feen, with its Auricles, which are mem- 
branous; ‘all of a’ ie a Colour, as are alfo 
the Veffels iffuing therefrom, This ° little 
Stone feems intended to ferve inftead of a 
ict beet which moft other Creatures a 
ave 

“Tt is very reqiarkhnle that Snails difcharge 
thieie Excrements at an Opening in, the Neck 
that they breathe there, and that both their 
Male and Female Parts: of Generation. are 
fituated’ near the famé Place. “The Male 
Part is -very vba and in Shape refembles the. 
Penis “ a Wha o 


. N 
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4+ Vide Swammer Dam. Hift. Gener. des InfeGes, Pp. ore 
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C'H AP XXXTH. ° 
Of the common Fi y. : 


HE common F/y is adorned with Beau- 
-ft_ ties not to beconceived without a M7- 
crofcope, It is ftudded from Head to Tail 
with Silver and Black, and its Body is all 
over befet with Briftles pointing towards the 
Tail. The Head of it contains two large 
Eyes, encircled with Borders of Silver Hairs; 
a wide Mouth, with an hairy Trunk or In- 
ftrument to take in its Food: a Pair of fhort 
Horns, feveral ftiff black Briftles, and many 
other Particulars difcoverable by the Micro- 
feope*. Its Trunk confifts of two Parts, fold- 
ing over one another, and fheathed in the 
Mouth. The Extremity thereof is fharp 
like a Knife, for the Separation of any thing. 
The two Parts can alfo be formed, occafion- 
_ally, into a Pair of Lips for taking up pro- 
per Quantities of Food, and by the F/y’s 
fucking in the Air, they become a kind of 
Pump, to draw up the Juices of Fruits or 
other Liquors. bs, | 
~ Some izes are much lighter coloured and 
more tranfparent than others, and in fuch 
the Motion of the Guts may be feen very 


© SpeGacle dela Nat. Dial, VII. 


difting- 
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diftinétly, working from the Stomach to- 
wards the Anus; and alfo the Motion of — 
the Lungs, contracting and dilating them- 
felves alternately. Upon opening a Fly, 
_ numberlefs Veins may likewife be difcovered, 

difperfed over the Surface of its Inteftines ; 
for the Veins being blackifh, and the Intef- 
tines white, they are plainly vifible by the 
Microfeope, though two hundred thoufand 
times flenderer than the Hair of a Man’s 
Beard. According toMr.{ LEEUWENHOEK, 
the Diameter of four hundred and fifty fuch — 
minute Veins were about equal to the Dia- 
meter of a fingle Hair of his Beard ; and 
confequently, two hundred thoufand of them 
put together would be about the Bignefs of 
fuch an Hair. 

In moft kinds of Fives, the Female is 
furnifhed with a moveable Tube at the End 
of her Tail, by extending of which the 
can convey her Eggs into convenient Holes 
and Receptacles, either in Flefh, or fuch 
other Matters as may afford the Young Ones 
proper Nourifhment. From the Eggs come 
forth minute Worms or Maggots,- which 
after feeding for a while, in a voracious Man- 
ner, arriving at their full Growth, become | 
transformed into little brown durelias , 


t Arc. Nat. Tom. If. p. 77. . 
ue whence, . 
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whence, after fome'time longer, they iffue’ 
perfect Flies. 1 | 

It would be endlefs to enumerate the dif- 
ferent Sorts of Fies, which may continually. 
be met with in’the Meadows, Woods and’ 
Gardens; and impoffible to defcribe their 
various Plumes and Decorations, furpaffing 
all the Magnificence and Luxury of Drefs 
in the’ Courts of the greateft Princes, Every 
curious Obferver will find them out himfelf, 
and, with Amazement and Adoration, lift 
up his’ Eyes from* the Creature to the 
CREATOR, | | fy 


Pes Btn! Bho gaecir! 
| Of the Werviz, or Corn-BEETLE, 


“HE Weevil and the Wolf are two kinds” 

A of {mall Infects that’ do abundance’ of"! 
Mifchief to’ many Sorts of Grain, by eat- 
ing into them and devouring all their Sub-~" 
ftancé, Bee Ok 
‘The Weevil is fomewhat bigger than.a ° 
large Loufe, of the Scarab kind, with two 
pretty, jointed, tufted Horns, ‘and’a Trunk 
or Piercer projecting from the’ Fore-part of 
its Head. At the End of the Trunk (which 
is very long in Proportion to its Body) are a 
fort of Forceps or fharp Teeth, wherewith . 
it gnaws its Way into the Heart of the 
; Q2 Grain, 
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Grain, either to feek. its. HRA, or Fepolis Hee 
Eggs there, oat 


By. Sa thefe reaian in Gita 
Tubes, with fome few Grains of Wheat, 
their C ulation. has :been .difcovered, and 
likewife t reir Manner. of Sienseatian which , 


for feveral Days together. ‘Thefe Bees, not 
above the Sizeof a Grain of “Sand, in about™ 
feven Days produce an odd fort of white Mag- 
got, which wriggles its Body pretty much, 
but is {carce able to move from Place to Place, 
as indeed it has no occafion, being happily 
lodged ‘by its.;Parent where it has’ Food e=" 
nough,.... This Maggot turns into an; Aurelia, 
which in, about, fourteen Days comes,.out a/ 
— perfed Weevil, » bas coors otal uni 
As many People are unacquainted wien 
the Weevil, a Picture of 3 it, is given Plate pee 
Fig. XI. ; Oo i red 
W eewvils ben in the tees or nie come 1 
to their, “ida State, are = often. slexpunte by > 
Mites stip obodl oclj 2A. Deekh 311 | 
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{Pate Leos Epift. de fexto Aig 1687. ad Reg 
Scciets | / dnawak & ’ *, ie 
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HE Wolf is a little white Worm or 
Maggot that infefts Granaries and Corn- 
chambers, and unlefs proper Care be taken, 
will do unfpeakable Damage.---I call it a 
Worm or Maggot, becaufe under that Form 
it does the Mifchief, though in its perfee 
State it is really a {mall Moth, whofe Wings 
are white, fpotted with black Spots, |. 
This little Maggot has fix Legs ; and, as 

it creeps along, there iflues from its Mouth 
an exceeding fine Thread or Web, by which © 
it faftens itfelf to every thing it touches, fo 
that it cannot fall. Its Mouth is armed with 
a pair of reddifh Forceps or biting Inftru- 
ments, wherewith it gnaws its Way, not on- 
ly into Wheat and other Grain,. but perfo~ 
rates even wooden Beams, Boxes, Books, 
and almoft any thing it meets with, | 


Towards the End of Summer, this: per- 
nicious Vermin (in Corn-Chambers infefted 
with them) may be feen crawling up the 
Walls in great Numbers, in fearch of pro- 
per Places where they may abide in Safety 
during their Continuance -in~their-/urelia 
State: for when the Time of undergoing a 
Change into that State approaches, they for- 
Ry 3. fake 
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fake their Food, and the little Cells they had 
formed of hollowed Grains of Corn, clotted 
together by means of the Web coming from 
their Mouths, and wander about till they 
find fome Wooden Beam, or other Body to 
their Mind, .into which they gnaw Holes 
‘with their fharp Fangs, capable of conceal- 
ing them: and there, enveloping themf{elyes 
in a Covering of their own Spinning, foon 
become metamorphofed into dark-coloured 
Aurelias +. t on rae Ts 

~ Thefe urelias continue all the Winter 
unactive and harmlefs: but about April or 
May, as the Weather grows warm, they 
‘are transformed a-new, and come forth 
Moths of the Kind above defcribed. They 
May then be feen in great Numbers taking 
little Flights, or creeping along the Walls ; 
_ ‘and, as they eat nothing in their Fly-State, — 
are at that Time not mifchievous. But they 
foon copulate and lay Eggs (fhaped like 
Hen’s Eggs, but not larger than a Grain of 
Sand) each Female fixty or feventy, which 

by means of a Tube at the End of her Tail, 
fhe thrufts or infinuatesiptothe littleWrinkles, 
Hollows, or Crevices of the Corn ; where, 
in about fixteen Days they hatch, and then 
the Plague begins: for the minute Worms ~ 
or Maggots immediately perforate the Grain 


+ Vid. Lezuwen. Experiment. & Contempl. Bpift. 71. 
| _ they 
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they were hatched upon, eat out the very 
Heart of it, and with their Webs cement 
other Grains thereto, which they likewife 
fcoop out and devour, leaving nothing but - 
Hufks, and Duft, and fuch a quantity of | 
their Dung, as fhews them to be more voe 
racious Infects than the Weevil. 


__ The watchful Obferver has two Opportu- 
nities of deftroying this Vermin, if they hap. 
pen to be got among his Corn. One is, when 
they forfake their Food and afcend the Walls, 
which they will fometimes almoft cover : 
the other, when they appear in the Moth 
State. At both thefe Times they may be 
crufhed to Death again{ft the Walls in great 
Numbers by clapping Sacks upon them, 
But they may {till be exterminated more 
_. effectually, if clofing up all the Doors and 
Windows, the Corn-Chamber be filled with 
the Fumes of Brim/tone, by leaving it burning 
on a Pan of Charcoal, without giving it any 
Vent, for twenty four Hours. Great Cau- 
tion, however, muft be ufed, to open ‘the 
Windows and: Doors, and let all the Fumes 
beentirely gone, before any Body enters the 
Place ,afterwards, for Fear of Suffocation. 
The Fumes of Su/pbur are in no wife hurt- 
ful to the Corn, or give it any Tatfte, 
The Picture of the /o/f in its Reptile 
State, (when it goes by that Name) is {hewn 
Plate XUE. Fig. XID. a. 
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its Appearance when transformed into’a 
Moth is Jeen Fig, XIU. 8. ste 


. Old Corn is lef fubject to thefe devour- 
ing Infects than Corn that is new ; for its 
Skin, being more hard and dry, it is much — 
more difficult for the ttle Maggots when 
firft hatch’d to penetrate *, 


caddir 3j 9 HoAGPe) RRRVE sd sen: 
fe Of the pearled Eyes of fe INsEcTs. we 
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immoveable. Caps, compofing the greateft 
Part, of the Head, and containing a prodi- 
gious Number of little Hemi/pheres or round 
Protuberances, placed with the utmoft Re- 
gularity and Exactnefs in L‘nes croffing each 
other, and selembling Lattice.Work. Thefe 
* Tecal] this Thfee the Wolf from the ‘Latin Name Lupus ; 
given,.T fuppofe, for. its: Voracioufnefs. sity act 1 
| + Vide SpeEacle ‘de la Nature, Dial. VIII. . Hoox’s 
Mithoy. p. 180. bru. Aycan’ Nat-'Tom. 11. Part IT: p. 41. 
Again, p. 424. Deannam's Phy Theol, p 364. Bia 


are 
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area Collection of Eyes, fo perfectly fmooth 
and polifhed, that like fo many Mirrors they 
reflect the Images of all outward Objects. 
One may fee the Figure of a Candle multi- 
plied almoft to Infinity on their Surtaces, 
{hifting its Beams into each Eye, according to 
the Motion given it by the Obferver’s Hands: 
and as other Creatures are obliged to turn 
their Eyes to Objects, this Sort have fome 
or other of their Eyes always ready directed 
towards Objects, on whatever fide they pre~ 
fent. themfelves. In fhort, all thefe little 
Hemifpberes ate real Eyes, -having in the 
middle of each a minute tranfparent Lens and 
Pupil, through which Objects appear toply- 
turvy as through a convex Glafs: This be- 
comes alfo a fmall Tele/cope when there is a 
juft focal Diftance between it and the Lens 
of the Microfcope. It is alfo reafonable to 
believe, that every Lens has a diflingt Branch 
of the Optic Nerves adminiftring to it : and 
yet, that Objects are not multiplied, or ap- 
pear otherwife than fingle, any more than _ 
they do to us, who fee not an Object double 
though we have two Eyes, 


Every Man almoft that has feen a Mrcro- 
_fcope has been entertained with a View of 
thefe minute Eyes, and yet very few perhaps 
have well confider’d either the Nature or 
the Number of them. Mr. Hook com- 
puted fourteen thoufand Hemi/pheres in the 

two 
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two Eyes of a Drone, viz. feven thoufand 
in each Eye. Mr, LEEUWENHOEK reckon- 
ed fix thoufand two hundred thirty-fix in a_ 
Silk-Worm'’s two Eyes, when in its Fly-ftate ; 
three thoufand one hundred eighty one in 
each Eye of a Beetle: and eight thoufand 
in the two Eyes of a common Fly. The. 
Libella, Adder-Bolt, or Dragon-Fly, is the 
moft remarkable of all the Infeéts we know 
for its large and fine pearled Eyes ; which 
event with a common Reading Glafs appear 
like the Skin we call Shagreen. Mr. Lerv- 
WENHOEK reckons in each Eye of this — 
Creature, twelve thoufand five hundred forty 
four Lenfes, or, in both, twenty-five thou. 
fand eighty-eight ; placed in an hexangular — 
Pofition, each Lens having fix others round 
it; which is alfo the Order moft common in 
other Eyes. -He likewife obferved in the 
Center of each Lens a minute tranfparent 
Spot, brighter than the reft, and fuppofed to 
be the Pupil through which the Rays of 
Light are tranfmitted upon the Retina. This 
Spot had three Circles furrounding it, and 
feemed feven times lefs than the Diameter 
of the whole Lens. We fee here, in each 
of thefe exceedingly minute /enticular Sur- 
faces, as much Accuracy in the Figure and 
Polifh, and as much Contrivance and Beau- 
ty as in the Eye of a Whale or an Elephant : 
and how delicate, how exquifitely’ delicate 
muit the Filaments of the Retina be which 
| ferve 
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ferve to.each of thefe, fince the whole Pic- 
ture of Objects painted thereon, muft be 
Millions of times lefs than the Images of 
them pictured on the human Eye ! 


If we cut off the Eye of a Dragon Fly, 
of a Drone, or of a common Fly, and with 
a Pencil and fome clean Water wath out 
all the Veffels, thofe Veflels may be exa- 
min’d by the Micro/cope, and the Numbers 
of them will appear wonderful and furpriz. 
ing; and then if the outward Covering be 
dryed carefully, fo as not to fhrink, it will 
be rightly prepared for making Experiments 
with the Microfcope : and, upon viewing it, 
we hall perfectly diftinguith the numerous 
Protuberances or Hemilpheres, divided from 
one another, with a finall Light iffuing be- 
tween them, and fix Sides to each. Mr, 
LEEUWENHOEK having prepared an Eye 
in this Manner, placed it a little farther 
from his Microfcope than when he would ex- 
amine an Object : fo as to leave a right and 
exact focal Dijftance between it and the Lens 
of his Microfcope ; and then, looking thro’ 
both, in the Manner of a T elelcope, at the 
Steeple of a Church, which was two hun- 
dred ninety and nine Feet high, and feven 
hundred fifty Feet from the Place-where he. 
ftood, he could plainly fee, thro every little, 
Lens, ‘the whole Steeple, inverted, tho’ not lar= 
ger than the Point of a fine Needle: gir then 

irecte 
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directing his View to.a neighbouring’ Houfe, 
he faw, through abundance of the little He- 
wmifpheres, not only the Front of the Houfe, 
but likewife the Doors and Windows and 
was able to/difcern diftin@ly whether the 
Windows were fhut or open.” Pm 


There can be no doubt, that Lice, Mites, 
and multitudes of other Animalcules, much 
{maller ftill than they, have Eyes contrived 
and fafhion’d, to difcern Objeéts fome thoy- 
fands of times lefs than themfelves': for 
the minute Particles they feed on, aid ma- 
ny other Things neceflary for therh ‘to di- 
Hinguith and know perfeally, mutt certainly 
be.—~What a Power then of magnifying are 
uch Eyes endued with! and what extraors 
dinary Difcoveries might be made, were it 
poffible to obtain Glaffes through’ which we 
could fee as ¢hey do! ala 


CHAP. XXXVIL 


Of the Antenne, Feelers, or Horns. of" ( 
“it Inst er's) WO cot 
PPHE Hors of Infeéts have been thought 
. by many defigned only to clean their 
Eyes, by wiping off any Duft that may fall 
thereon; ‘but as we conftantly obferve them 
| perform- 
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rforming that Office with their Fore-legs, 
tis'certain their Horzs\muft be ‘intended for 


fome;other Purpofe..': And fince they are? 
perpetually feeling before them with their 
Antenné as they walk along*, Mr. Deru am! 
very reafonably, imagines, ‘them ‘abfolutely ' 


neceflary to fearch out and find their Way. 
For, as their Eyes are immoveable, fo that 
no Time is required for their turning them 


to. Objects, there is. no neceffity that the 


Retina,,or optic Nerve, thould, occafionally, 


be brought nearer to, or removed farther 


from the Cornea, as itis in other. Animals ; 
which would require Time: but their Cornea 
and Optic Nervebeing. always..at. one and 
the fame Diftance, and fitted only to fee dif- 
tant Objects: they, would be infenfible of, 
and apt to run their Heads againft Bodies 
very near them, were: they not‘aflifted by 
their Feelers. 


_ And that this,rather'than wiping the Eyes, © 


is) the chief Ule of the Peelers; is farther 


manifeft: from the Autenne of the Flefh-~ 
Fly, and) many other Infects, which are» 


fhortiand ftrait, and uncapable:of-being ‘bent 
down to, or extended over the'Eyes : as alfo™ 


rs 


from»others: enormoufly long, ‘fuch'as thofe © 
of. the: Capricorni or Goat- Chafers, * the » 


Cadew Fly, and divers others both’! Beetles * 


and iFlges.t oc oll 


a | 
24 heed 


*Deruam's Phyjico-Theok p. 363. 


Banalias The 
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The lamellated Antenne of fome, the 
clavellated of others, the Topknots or Tufts 
like Dandelion Seeds, the branched, thé fea- 
thered, and divers other Forms of Horns of 
the Beetle, Butterfly, Moth, Guat, and many — 
Kinds befide, are furprizingly beautiful when 
viewed through a Microfcope. And, in fome, 
thefe Antenne diftinguifly the Sexes; for in 
the Gnat-kind all thofe with Tufts, Feathers; 
ot Brufh-Horns' (of which there are great 
Varieties) are Males: thofe with fhort fingle- 
fhafted Horns are Femates. 


CHA PL XXXVI 
Of the Wincs: of Insects, 


‘TH E-R-E is fuch' infinite Variety in the 
~ Contexture, Formation, Difpofition and» 
Ornaments of the Wings of Infeéts, accord= — 
ing to their different Wants and Ways of | 
Life, that nothing’ but: a: curious Obfervation 
can make us have any true’Conception of it. 
Some’ Wings are filmy, as thofe of Dragon= 
Flies: others are ftuck over with fhort Bri 
tles, as in Fle/b-Flies ; fome are Films co-— 
vered with fhort Feathers, like the Tiles of a 
Houfe, as in Butter-Flies and Moths ; others. 
have divided Wings, as the grey and white 
feathered 
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feathered Moth,’ The Wings of many Sorts 
of Guats are adorned with Rows of Feathers 
along their Ridges, and Borders of Feathers’ 
round their Edge. Some, again, have Hairs, | 
and others Hooks, placed with the greateft 
Regularity and Order. All of the Scarab 
Kind have Elytra, ot Cafes, into which their — 
Wings are folded and preferved until they 
want toemploy them. Some of thefe Cafes 
reach almoft to the Extremity of the Tail, 
as in moft Kinds of Beetles; and others are 
very fhort, as in the Earwig. Many of 
them are likewife extreamly beautiful when 
brought before the Microfcope. 


All thefe Kinds of Wings have certain 
bony Parts or Ribs, that give them Strength, 
along the Sides of which run large Blood- 
Veflels, branching out into numberlefs Divi- 

fions, and conveying Nourifhment to the in- 
termediate Parts: for though no Circulation 
can. be difcerned in them, it being probably 
extreamly flow, we can fcarce doubt that 
there mutt be continually a Supply of Juices. _ 
fo the Quills, Hairs, or Briftles, wherewith 
they are armed or ornamented. . jek 
, As to Motion, Wings that are filmy move 
fafter than thofe covered with Feathers, Mr. 
Hoox obferves, that in the Wings of fome 
minute Flies there are many Hundreds, if — 
not Thoufands of Vibrations in a Second, 
and fuppofes them the {wifteft Vibrations in: 
i | Was the 
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the World: whence he reflects very ingeni-_ 
oufly, on the Quicknefs of the Animal Spi- 
rits, that ferve to fupply this Motion. | 


- Thofe converfant in Microfcopes need not 
be informed, that the beautiful Colours on 
the Wings of Butterflies and Moths are ow- 
ing to elegant minute Feathers ending in 
Quills, and placed with great Exaétnefs in 
orderly Rows; as, when rubbed off, the 
Holes they come from fhew: but few, it 
may be, have much obferved the great Va- 
riety of their Make, not only in Moths and — 
Butterflies of .different Sorts, but even in 
thofe taken from different Parts of the fame 
Wing; infomuch that it is pretty difficult to 
find any two of them exactly alike. | 

Rub thefe Feathers gently off, with the 
End of your Finger, or Pen-knife ;’ and, 
breathing ‘upon a fingle Tale in one of your 
Sliders, apply it to the Feathers, which feem 
only like a fine Duft, and they will imme- 
diately adhere to it: then placing it before — 
the Microfcope, if they are not perfect, or 
lye not to your Mind, wipe them off, and — 
put on others in the fuirtie Manner, till you 
get thofe you like: then cover them with 
another Ya/c, and faften it down with a 
Wire, that you may preferve them for future 
Examination. Look at them with the third — 
or fourth, then with the fecond, and at ae 
with the greate/t ili 

The 
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"The Wing of a Midge is a moft curious 
Object, and fo indeed is every Part of that 
minute Infect... The Wing of the little Plume 
Marth is compofed of feveral diftin& Quills, 
like: thofe of Birds. There are alfo Wings 
folded up in the little Cafes on the Backs of 
Earwigs very pretty to examine. But no 
more need be faid of Wings, fince every body 
muft be fenfible the great Variety of them 
is an endlefs Subject of Enquiry and Admi- 


ration, * 


CH AP. XXXIX 
Of the Ballances or Poifes of Infects, 


, A OST Infects having but two Wings, 
are provided with a little Ba// or 
Bladder under each, fet at the Top of a flen- 
der Foot-ftalk, which is moveable every Way 
at Pleafure. With thefe they da//ance them- 
felves in Flight asa Rope-Dancer does with 
his Pole leaded at each End; and if one of 
them be cut off, the Creature flies for a while 
very awkardly, as if over-heavy on one Side, 
and falls at laft to the Ground. hefe Blad- 
ders, being hollow, may ferve likewife to pro- 
duce the Noife many Sorts of Fies make, by 
ftriking their Wings againft them, and be a 
Means of finding out one another. In fome 
Creatures 
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Créatures they ftand alone, but the whole — 
Fly-Tribe have little Covers or Shields under — 
which they lye and move. Infects that have — 
four Wings ballance themfelves with the two _ 
-leffer Ones, and, as they want not, have none ~ 

of thefe little Poifes.. ‘The Microfeope may — 
probably find out ftill farther Beauties, Con- 
trivances and Ufes for them than have been 
yet difcovered, ? nS te 


CHAP. XL. 
Of theScaLes of FisuHeEs. 


HE Scales or outfide Coverings of 
Fifbes are formed with furprizing 

Beauty and Regularity; and in different — 
Kinds of them, exhibit an endlefs Variety in : 
Figure and Contexture. Some are-longith, 
fome round, fome triangrilar,. fome fquare, 
and fome or other of all Shapes we can well 
imagine. Some, again, are armed with fharp — 
Prickles, as thofe of the Pearch, Soal, &c. 
Others have fmooth Edges, as of the Cod- 
Fifh, Carp, Tench, &c. There is likewife a 
great Variety even in the fame Fith ; for the 
Scales taken from the Belly, the Back, the 
Sides, the Head, and all the other Parts are | 
very different from one another, And, in- 
deed, for Variety, Beauty, Regularity, and the 
| : Order 
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Oider of their Arrangement, the Scales of 
Fifhes bear a,near Refemblance to the Fea- 
thers on the Bodies and Wings of Moths and 


“oe . Cane Ag ii 
. Thefe Scales are not fuppofed:to be fhed 
every Year -+, nor during the whole Life of 
the Fith; but to have an annual Addition 
of a new Scale, growing over and extending 
every Way beyond the Edges of the former, 
in proportion to the Fith’s Growth ; fome- 
what in the fame Manner as the Wood of 
Trees enlarges yearly by the Addition of a 
new Circle next the Bark. And as the Age 
of a Tree may be known by the Number of 
Ringlets its Trunk is made up of, fo in Fifhes 
the Number of Plates compofing their Scales 
denote to us their Age, It is alfo probable, 
that as there is a’Fime of Year when Trees 
ceafe to grow, or have any farther Addition 
to their Bulk, the fame Thing happens to 
the Scales in Fifhes; and that, afterwards, 
at another Time of Year, a new Addition, 
Increafe, or Growth begins. Somewhat like 
this in Birds and Beafts their Feathers and 
Hairs demonftrate. | pordiny 

Mr, LeztuwenuoeKk took fome Scales 
from an extraordinary large Carp, forty-two 
Inches and a half long, and thirty-three and 
a Quarter in the Round, Rywland Meature, 


+ Vid. Lesuwen. Epift. Phyfiol. Epi. 24. Maii 1716. 
» TS R 2 which 
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which were as broad'as'a Dollar. Thefe he 
macerated in warm Water to make them 
cut the eafier: and then cutting obliquely ° 
through one of them, beginning with the 
firft-formed and very little Sca/e in the Cen- 
ter, he, by his Micro/cope, plainly diftin- 
guifhed forty Lamelle or Scales, glewed as it 
were over one another ; whence he concluded 
that the Fifth was forty Years of Age+.) 
It has generally been imagined that an 
Eel has got no Scales ; but if its Slime ‘be 
wiped clean away, and the Skin be examin= 
ed by a Microfcope, it will be found covered 
with exceeding. {mall Scales, ranged in @ 
very orderly and pretty Manner: and I be- 
lieve few Fifhes, unlefs fuch as have Shells, 
are to be found without Scales. PSH 


The Way of preparing Scales, is to take 
them off carefully with a Pair of Nippers, 
wath them very clean, and place them in a 
{mooth Paper, between the Leaves of a’ 
Book, to make them dry flat, and prevent 
their fhrivelling up. Then place them be- 
tween your Talcs in Sliders, and keep them’ 
for Examination. ie vt GEE 
© The Snake, the Viper, the Slow-Worm, 
the Lizard, the Eft, Gc. afford a farther 
Variety of Scales, pe hice 


ed 


+ Are. Nat. Tom. III. P. 214. : € 
ciigeew CHAP, 
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CHAP. XLI. 
Of the OvsTER. 


WN the clear Liquor of an Oy/fer many 
§ little round living Anzmalcules have been 
found, whofe Bodies being conjoin’d formed 
Spherical Figures with Tails, not changing 
their Place but by finking towards the Bot- 
tom, as being heavier than the Fluid: Thefe 
were feen fometimes feparating, and prefent- 
ly afterwards coming together and joining 
themfelves again. In other Oyfters Animal- 
cules of the fame Kind were found, not con- 
joined, but fwimming by one another, whence 
they feemed ina more perfect State, and were 
fuppofed by Mr. LEEUWENHOEK to be the 
Animalcules in the Row or Semen of the 
Oyjier t. uit 36) | 

_A Female Oyfter being opened, incredible 
Multitudes of minute Embryo-Oy/ers cover'd 
with little Shells perfectly tranfparent were 
plainly feen therein, fwimming along flow- 
ly: in another they were found of a brown- 
ifh Colour without any apparent Life or Mo- 
tion. Monfieur Joptor kept the Water 
tunning from Oy/fers three Days, and it ap- 
peared full of young Oy/ers that fwam about 


tt arc. Nat. Tom. II. Par. I. p.5z, Again, p. 145- 
tf R 3 nimbly, 


240. Of the OvsTER. 

nimbly, and increafed in Bignefs daily, A 
Mixture of ‘Wine, or the very Vapour of - 
Vinegar, killed them, © 


In the Month of Auguft Oyfters are fup- 
pofed to breed, becaufe young Ones are then — 
found in them. Mr. LEEUWENHOEK’ 
opened an Oyfter on the fourth of Auguft, 
and took out of it a prodigious Number of 
minute Oy/ers, all alive, and fwimming 
brifkly in the Liquor, by the Means of cer- 
tain exceeding fmall Organs extending a little - 
Way beyond their Shells, which he calls their 
- Beards. In thefe little Oy/fers he could ‘dif= 
tinguifh the joining of the Shells: and per= 
ceived fome that were dead, with their Shélls 4 
gaping, and as like large Oy/fers in Form, as 
one Egg is like another. | ARO 

As for the Size of thefe Embryo-Oyffers, 
he computes, that one hundied and twenty — 
of them in a Row would extend an Inch ; — 
and, confequently, that a globulat Body — 
whofe Diameter is an Inch, would, if they 
were alfo round, be equal to one Million — 
feven hundred and twenty-eight thoufand of — 
them *. He reckons three or four Thou- i 
fand are in one Oyfer, and found many of — 
the Embryo-Oyfters among the Beards, fome 
faftened thereto by flender Filaments, and’ — 


~~ 


* Vid. Arc. Nat. Tom. IV. P- 513. : 
others — 
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others lying loofe. He likewife found other 
Animalcules in the Liquor, five hundred times 
fmaller than Embryo-Oy/rers. 


CHAP. XLIL 
Of the Lrour on OYSTERS. 


ie is not very uncommon to fee on the 
Shells of Oyfters;, when in the Dark, a 
frining Matter, ot blewifh Light, like the 
Flame of Brimftone, which fticks to the 
Fingers when touched, and continues {hining 
or giving Light a confiderable time, though 
without any fenfible Heat{. Monf,AuxauT | 
obferved this /hining Matter with a Micro- 
fcope, and difcovered it to confift of three 
Sorts of Animalcules, The firft whitith, 
having twenty-four or twenty-five Legs on 
each Side, forked; a black Speck on one 
Part of the Head; the Back like an Eel 
with the Skin ftrip’d off. The fecond Sort 
red, refembling the common G/low-worm, — 
with Folds on its Back, but Legs like the 
former, a Nofe like a Dog’s, and one Eye 
in the Head. The third Sort fpeckled, a 
Head like a Soa/, with manyTufts of whitifh 
Hairs on the Sides thereof. He faw alfo 
fome much larger, and greyifh, having a 


$ Vid, oid. Tranf Numb. 12. 
R 4 great 
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great Head, two Horns like a Snail’s; and 
fix or eight whitifh Feet: but thefe thined 


As the Bodies of Lobfters and fome other 
Kinds of Fifhes, tainted Fleth, rotten Wood, 
and other Subftances are fometimes found to 
fhine, with a Light refembling the foregoing, 
may it not probably proceed from the fame — 
Caufe, viz. from Animalcules? Some have 
alfo fuppofed, that the Ignis Fatuus, Will- 
in-a-Wifp, ot Fack-a-Lanthorn, is nothing 
elfe but a Swarm of minute flying Infects, 
that emit Light around them: in the manner 
Glow-worms do: and indeed the Motions, 
and feveral other Circumftances of this Sort 
of Fire (if I may fo term it) feem favoura- 
ble to fuch Opinion, WL OER) a, 

The Curious will judge it proper ‘to exa- 
mine this Matter carefully, and to them it is 
fubmitted, Bx Ae ae 


CEVA P. SRA? 
Of the Muscxre. | 


[ Have obferv’d already, in. the 127th Page 
of this Treatife, that a Muj/cle is a moft 
delightful Object for the Microfcope; and 
that in the tranfparent Membrane, which 


immediately appears on opening of the Shell, - 
| | Ait 
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the Blood may be feen circulating through 
an amazing Number of Veffels, even in the 
{malleft Particle of it that can be applied for 
Examination. 

- Mr. LEEUWENHOEK, in feveral that he 
diffe&ed, difcovered Numbers of Eggs or 
Embryo-Mufcles in the Ovarium, appearing 
as plainly as if he had feen them with the 
naked Eye, lying with their fharp Ends 
faftened to the Strings or Veffels whereby 
they receive Nourifhment. Thefe minute 
Eggs or Embryo-Mu/cles, are, in due Time, 
Jaid or placed by the Parent, in a very re- 
gular and clofe Order, on the Outfide of the 
Shell: where, by Means of a glewy Mat- 
ter, they adhere very faft, and continually 
increafe in Size and Strength, till becoming 
perfect Mujfcles, they fall off and fhift for 
themfelves, leaving the Holes where they 
were placed behind them.. ‘This, abundance 
of Mufcle-Shells viewed by the Microfcope 
can fhew. Sometimes two or three thoufand 
of thefe Eggs adhere to the Shell of one Muf- 
cle ; but ’tis not certain they were all fixed 
there by the Mufcle itfelf; for they frequently 
place their Eggs on one anothers Shells, 
The fringed Edge of the Mufcle, which 
Mr. LErEuwENHOEX calls the Beard, has 
in every the minuteft Part of it fuch a 

_ Variety of Motions, as is unconceivable : for 
being compofed of longith Fibres, each Fibre 
has on both Sides a vaft many moving Par- 
: ticles, 
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ticles, which one would almoft imagine to 
be Animalcules +. ie . 

The Threads or Strings, which we term 
the Beard, are compofed of a Glew which 
the Mufcle applies by the Help of its Trunk 
to fome fixed Body, and draws out as a Spi- 
der does its Web, thereby faftening itfelf, 
that it may not be wafhed away. If Mufcles 
be put into Salt and Water, we may have 
the Pleafure of feeing them perform. this 
Work, and faften themfelves to the Sides or 
Bottom of the Veffel we place them in. 


Cockles, Scallops, Limpets, Periwinkles, - 
and Abundance of other Shell-Fith, are Ob- 
jects that have as yet been very flightly ex- 
amined by the Microfeope ; and, therefore, 
the ferious Enquirer into Nature’s fecret Ope- 
rations may here be certain of difcovering 
Beauties which at prefent he can have no 
Conception of, ado 


+ Phibf. Tranfa@. Numb. 336. Are. Nat. Tom. It. 
p- 19. &c. Tom. IV. p. 423, &c. if 
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CHAP, XLIv,. | 
LL OALR 8. | 


[HE Hairs of Animals are very diffe- 
_ rent in their Appearance before the 
Microfcope, and can furnifh out a great Va- 
riety of pleafing Obfervations. Marricut 
difcovered them to be tubular, that is, com- 
pofed of a Number of extreamly minute 
‘Tubes or Pipes, in his Examination of a 
Horfe’s Main and Tail, and in the Briftles 
of a.Boar. Thefe Tubes were moft diftin- 
guifhable near the End of the Hairs, where 
they. appeared more open: and he fometimes 
could reckon above twenty of them. In the 
Hedge-Hog’s Prickles, which are of the Na~ 
ture of Hairs, he perceived thefe Tubes very 
plainly, together with elegant medullary 
Valves and Cells. 

There are alfo in the Hazrs of many Ani- 
tnals, in fome tranfverfe, in others fpiral 
Lines, fomewhat of a darker Colour, run- 
ning from Bottom to Top in a very pretty 
Manner. A * Moufe’s Hairs are of this 
Sort, they appear as it were in Joints like 
the Back-bone, are not fmooth but jagged 
on the Sides, and terminate in the fharpeft 
Point imaginable. Hairs taken from a 


Tg Vid. Arcan. Nat. Tom. III. p. 47. 
Moute’s 
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Moufe’s Belly are leaft opake, and fitteft for 
the Microfcope. | 

The Hairs of Men, . Horfes, Sheep, 
Hogs, &c. are compofed ‘of {mall, ‘long, tu- 
bular Fibres or {maller. Hairs, encompaffed 
with a Rind or Bark ; from which Stru@ture 
a Split Hair appears like a Stick fhivered with 
beating. They have Roots of different 
Shapes in different Animals, become length- 
ened by Propulfion, and are thicker towards 
the Middle than at either End. | 

Hairs of Indian Deer are perforated from 
Side to Side: our Exgli/h ones feem covered 
with a kind of fcaly Bark. The Whifkers 
of a Cat, cut tranfverfly, have fomewhat in 
the Middle like the Pith of Elder. * The 
Quills of Porcupines or Hedge-Hogs have 
alfo a whitifh Pith in a ftar-like Form: and 
a human Hair cut in the fame Manner fhews 
a Variety of Vefiels in very regular Figures, 

Hairs taken from the Head, the Eye- 
brows, the! Noftrils, the Beard, the Hand, 
and other Parts of the Body, appear unlike, 
as well in the Roots as in the Hairs them- 
felves, and vary as Plants do of the fame 
Genus, but of different Speczes. 


* Hook’s Microg. Pp. 1576 
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Of the Farina of Frowers. 


i ag E Farina, or mealy Powder, found 
. on the little pendant Tops of almoft 
every Flower, is fomewhat fo analogous to 
the Semen of Animals, that it deferves the 
ftricteft and moft attentive Examination. 
This Powder, whofe Colour is different in 
Flowers of different Kinds, was imagined, 
by former Ages, to be a meer. excrementi= 
tious and unneceflary Part of the Plant :) but 
the Microfcope here alfo has made furprizing! 
Difcoveries, by fhewing, that; all the minute, 
Grains of this Powder are regular, ‘uniform: 
and beautiful little Bodies, conftantly-of the! 
fame Figure and Size in Plants of the fame) 
Species, ‘but in different Kinds of Plants. as: 
different: as the Plants themfelves, . ” : 


~ It was impoffiblesto obferve this Order 
and Configuration of the Farizz, without, 
concluding, that Providence, which never 
acts in vain, muft intend a nobler Ufe’ for 
Bodies fo regularly formed, than to be. difii- 
pated by the Winds and loft. . This Refleéti- 
on drew on farther Examination ; and farther, 
Examination, by the Help of the fame In-; 
ftrument, foon difcovered, that this Powder 
18 produced and preferved with the utmoft 
Care, 
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Care, in Vefiels wonderfully contrived to 
open and difcharge it when it becomes ma~ 
ture; that there is likewife a Pi/fil, Seed- 
Veffel, or Uterus in the Center of the Flower, 
ready to receive the minute Grains of this 
Powder, as’ they ‘either fall of themfelves, 
or are blown out of their little Cells, And 
Experience, founded on numberlefs Experis 
ments, proves, that on this depends entirely . 
the Fertility of the Seed: for uf the Farina- 
Veffels be cut away before they open ‘and flied 
their Powder, the Seed becomes barren and 
unproductive, 2 A sorte vd 
' This Farina is therefore judged to’ be the 
Male Seed of Plants, and every little Grain 
_ of its Powder may poffibly contain: in it a 
minute Plant of the Species whereto it be- 
longs, It is wonderful to obferve the vari« 
ous Contrivances Nature employs to prevent 
this Powder from being unprofitably difper- 
fed, and to affift its Entrance into the :proper 
Piftil, Seed-Veffel or Uterus prepared for it. 
The Tulip, for inftance, which ftands 1ip- 
right, has its Pzfz/ fhorter than the Farzna- 
Veffels, that the Powder may fall directly on 
it: but in the Martagon, which turns down- 
wards, the Pz/fi/ is longer than the faid 
Veffels, and fwells out at its Extremity, to 
catch the Farina hanging over it, as it- 
fheds. | Ti +4 


A Mind 
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_ A Mind inquifitive into Nature’s hidden 
Beauties, will find inexpreffible Delight in 
examining ‘and confidering the endlefs Va- 
riety difcoverable in the Faring of number- 
lefs vegetable Species. In that of the Mal- 
low, each little Grain appears to be an opake 
Ball with Prickles iffuing from it on every 
Side. The Sun-Flower Farina feems com- 
pofed of flat circular minute Bodies, fharp- 
pointed round the Edges; the middle of 
them appears tran{parent, and exhibits fome 
Refemblance of the Flower it proceeds from. 
‘The Powder of the Tulip is exactly thaped 
like the Seeds of Cucumbers and Melons. 
The Farina of the Poppy appears like Pearl- 
Barley, witha Furrow, as in that, reaching 
from End to End. That of the Lilly is a 
great deal-lke the Tulip. sation: 2 

Pll not anticipate the Pleafure of the Cu- 
rious, or take up their Time. in defcribing 
more of the Faring, which every Flower 
they come at prefents to their Examination ; 
but advite them not to neglect the Veffels 
that contain it, for they will find Beauties in 
them alfo fufficient to reward their Pains, 


Gather your Farina in the midft of a 
Sun fhiny dry Day, when all the Dew is of : 
be~caretul not to fgueeze or prefs it, but 
fhake or elfé gently bruth it off with a {oft 
Hair Pencil upon a piece of clean white Pa- 


per. 


ri 
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per. Then take a fingle Talc or Ifinglafs. 


between your Nippers, and breathing on it, 


apply it inftantly to the Farina, which the 
Moifture of your Breath will make adhere to 
it. If too great a Quantity‘of Powder feems 
fticking to your Ifinglafs, gently blow off a 
little ; if there be not enough, breath on it 


again, and touch the Farina with it as be- | 


fore. Then put your Glafs into the Hole of 
a Slider, and apply it to the Mzcrofcope to 
fee if the little Grains are {pread according to 
your liking,°and when you find they ‘are, 
cover them cautioufly with another Talc, 
which faften down with’ a brafs Wire; but 
let not the Glaffes prefs hard upon the Fa- 
rina, for that will deftroy its true Figure, 
and reprefent it different from what itis, > 


A Colleétion of the -mhott remarkable 
Faring thas preferved mutt be alafting — 


Entertainment to thofe who ftudy “Na+ 


ture: to fuch I alfo recommend a diligent. 


Examination of the little Cells that: con- 
tain the Farina, and likewife of the Pz/tils 
or Ufterz and other Parts of Generation in 
Flowers. Let them only begin with the 
Arch-Angel, or blind Nettle with a white 
_ Flower, or even with the common Mallow, 
and they will difcover Beauties impoffible to 
be defcribed. And as every other Flower 
has Organs for the fame Purpofe, though of 
a different Form and Structure, here are 


Wonders 


; 
; 


* 
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_ Wonders in abundance for the Micro/tope to 
difcover, and happy the Man who can find 
moft Leifure to explore thefé Worlds as yet 
unknown ! ere 

I fhall add only one Obfervation more be- 
fore I leave this Head, which is, that as 
the Animalcules in Semine differ not in Big 
nefs according to the Size of thofe Animals 
whence the Semen comes: {fo the minute 
Grains compofing the Faring of Vegetables 
are not bigger or lefs in Proportion to the 
Size of the Plants producing them, but are 
often the direct contrary ; as we find by the 
Farina of the little creeping Mallow, the 
Globules of which are larger than thofe of 
the lofty gigantick Sun-flower, 


t.! Zi wrat t 
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So ApAm’s Loins contain’d his large Pofferity. | an 
All People that have been, and all that e’er fhall she 


Amazing Thought! what Mortal can conceive | 
Such wond’rous Smallnefs !----Yet, we muft believe 
What Reafon tells: for Reafon’s piercing Eye 
Difterns thofe Truths our Senfes can’t defcry. 


ae | bape to be excufed for borrowing the. 
Lines above from a little Poem of my own, 
called the Univerfe, publifhed fome Years 
ago; as they contain a Suppofition, which, 
however chimerical it may appear at firtt, 


will, if duely confider’d, be found, perhaps 


- not only poffible, but even highly probable. 


Marpicui, LEEUwENHOEK, Hooke, 

GReEw, and ‘feveral others bear Witnefs, that 
the Microfeope has difcovered minute Plants 
not only in the larger Seeds, fuch as the . 
Walnut, Chefnut, Acorn, Beechnut, Seed 
of the Lime, Cotton-Seeds, Peafe, ee. but 
alfo in the fmaller of Rhadifh, Hemp, Cher- 
vil, Scurvy-grafs, Muftard, and multitudes 
of other Seeds. About two Years ago, I 


? 


likewife had: the Honour to prefent the Dif-” : 
fection of a Seed of the. Gramen tremu- 


lum, or trembling Grafs, with an Account _ 


thereof to the Royal Society, ‘wherein a per- 


fect Plant appeared, with its Root, fending 

forth two Branches, from each of which fest 

veral Leaves or Blades of Grafs proceeded. 

Thus far our Sight, affifted by the Microfcope, - 

iS es to difcover : and as ‘that Tnftrumient.- 
| convinces 


- 
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convinces us, that Nature in her Operations 


js in no wife confined to our Conceptions of 


Bignefs, but acts as freely in the minute Fa-- 
brick of a Mite, as in the Bulky Compafs of 
a Whale or Elephant: nay, that fhe rather 
feems to wanton in her Skill, by giving a 
greater Number of Limbs, and more nu- 
merous Ornaments to the minute Creatures 
than to the larger ones. When thefe Things, 
I fay, are feen, and reflected on, it is eafy to 
conceive the reft. Tecan : 


Moft Kinds of Seeds mult He prepared, in 
order to difcover the minute Plants they con- 


_ tain, by fteeping them in warm Water till 
their Coats can be feparated and their femi- 


nal Leaves opened without Laceration : tho’ 
fome few Sorts may better be diffected dry. 
But Seeds, even without any Preparation, are 
exceeding pretty Objects, and afford infinite 
Varieties of Figure, Colour and Decoration. 
The Seeds of Strawberries rife out of the 
Pulp of the Fruit, and appear themifelves like 
Strawberries when viewed. 
Poppy Seeds (and what we call Maw-_ 
Seeds, which come from Germany, and are 


produced by a Kind of Poppy) in Shape re- 


femble little Kidneys, but have Furrows or 
Ridges on their Surfaces curionfly difpofed 


with regular Sides and Angles. From thefe 


Seeds a Duft may be fhaken, that looks a- 
greeable enough when brought before the 
e S 2a Micro- 
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Microfcopes; having nay vg fate e np App cate, 
eEdS;. : 


ance as the § urfaces of: se 
Advantage of pete tran{parent. “This D 
is really the fine: Membranes that lay ee 
the Seeds; which, by the Preflure. of the, 
Seeds. againtt them, have received, Marks) 
correfponding. to the Ridges « or Furrows. on. 
the Seeds themfelves. MAR EP 
Seeds of the leffer Moonwort, of "Fobacco,, 
Lettice, Thyme, Chervil, Parfley, and a. thou-; 
fand others, afford a deligl htfal Entertainment, 
The Ancients i imagin 'd the capil lary ‘Plants 
and many. other Kinds to produce no Seeds 
at all, and their Miftake could never. haye,, 
been. rectified. by the naked Eye» but the, 
Microfcope has difcovered, that all the eee 
ral Species-of Fern, Harts-Tongue, aiden-., 
Hair, &e. are fo far from. being barren. in, 1 
this Refpect, that they. are amazingly fruit-. 


ful: that the Seed-Veffels are.on the Backs. a « 
of the:Leaves, and that the Duft which dbs 


off when we meddle with them, is nothi 
but their minute Seeds. Thefe Seed Velie 


appear to the naked Eye like a black. ofp . 


brown Scurf on. the Back fide of the Leaf ; 
but, when viewed. by the Microfcope, refem— 2 
ble little circular Tubes, divided into many, 


Cells containing Seeds. When the ei " 


ripe, the Veflels fly open with a Spring, and: 


Form. of Duft: and if at that Seafon fome,» 


of the Leaves. are put ina Paper. Cone,. and, , / 
hi; 


that ~ 


w 


{pirt the Seeds out on every. Side, in, the. iy 
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‘that be held to the Ear, the Seed-Veflels may 
be heard to burft with a confiderable Noife. 
_ Some of thefe minute Veffels contain at leaft 
an hundred Seeds, invifible to the naked Eye. 


It would be tedious to enumerate the Beau- 
ties of Seeds,’ fince every tranfient Obferver 
‘mutt be fenfible of their great.Variety : but 
T believe I thall be excufed, if I take Notice 
of the Powder or Seed of the Fungus Pulve- 
rulentus or Puff- Ball, which, when cruth’d, 
feems to the naked Eye like a Smoke or 
Vapour; but when examined by one of the 
greateft Magnifiers (for elfe it cannot be di- 
itinguifhed) it appears to be infinite Num+ 
bers of little Glebules; of an Orange Colour, 
fomewhat tranfparent,. whofe Axis is not 
above the fiftieth Part of the Diameter of a 
Hair: fo that a Cube of a Hair’s Breadth 
Diameter would be equal to an hundred and 
twenty-five thoufand of them. This was the 
Powder of a Fungus bigger than two Fitts ; 
but in another Sort the Size of a {mall Apple, 
the Globules were of a darker Colour, and 
had each a little Stalk or Tail*. Thefe are, 
evidently, fo many minute Puff-Balls, fur- 
‘nifhed with Stalks or Tails to penetrate eafily 
‘into the Ground: and the Mifchief they do 


a? Vide Philofoph. Treinfal Numb. 284. and Deruam’s 
Phyf. Theol. p. 418, . ¥ 
| 6.03 * the 
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the Eyes. is: probably. owing to their fharp 
Stalks that prick and wound them *, 


CHA P. -XLVII. 
Of Leaves, 
HE Leaves of Trees or Plants are full 


of innumerable Veins and Ramifica- 
tions, that convey the perfpirable Juices to 
the Pores, for their Difcharge. Whether or 
no there be any Circulation in them is ftill a 
Matter of Doubt; but as their Juices, when 
let out, immediately break, coagulate, and 
become a ftiff Jelly, it feems probable there 
may be fome Circulation which prevents the 
fame Effect in the Veffels. The fudden 
fhrinking, clofing, and opening of Flowers, 
the raifing and finking the Heads of Poppies, 
&c. the vermicular Motions of the Veins of 
Plants when expofed to the Air, feem alfo to 
imply fomewhat like Senfation. The Mi- 
crofcope may perhaps be of fervice to difcover 
much more on thefe Subjects than we yet know. 
_, * A Puff Ball being burft near the Eyes of a Boy of twelve 
Years old, by an unlucky Play-feliow, and the Duf thereof 
flying into them, occafioned fuch Swelling, Inflammation, 
and intenfe Pain, with a continual Dilcharge of Water, that 
he could not open them for feveral Days ; and did. not-reco- 


ver his Sight in lefs than a Fortnight, tho’ all the Remedies 
that could be thought on were applied. Vide Jou. Muys 


Mr, 


L’rax. chirur. ration. Obfery. I. 


OF Liew Bee BSP 

Mr, LrEeuweENHOEK tearing to’ Pieces a 
Leaf of the Species of Box called Palma 
Cereris, that he might examine it the better, 
computed one Side of it to be furnifhed with 
an hundred feventy two thoufand and ninety 
Pores; and as the other Side muft have as 
many, the whole Number of Pores in a fingle 
Leaf of Box will be three hundred forty four 
thoufand one hundred and eighty. 

The Leaves of Rue feem full of Holes like 
a Honey-comb ; all the Kinds of St. ‘fobn’s 
Wort appear likewile ftuck full of Pin- Holes 
to the naked Eye; but the Microfcope fhews, 
that the Places where thofe Holes feem to be, 
are really covered with an exceeding thin and 
white Membrane. — 

The Backfide of the Herb Mercury looks 
as if rough-caft with Silver, and the Ribs full 
of white round tranfparent Balls, like num- 
berlefs Grapes, faftened by flender Footftalks, 

A Sage Leaf appears like Rug or Shag, 
full of Knots taffel’d with filver Thrums, and 
embellifhed with fine round cryftal Beads or 
Pendants, faftened by little Footftalks. 

The Backfide of a Rofe Leaf, but efpe- 
cially of Sweet Briar, looks diaper’d with 
Silver *, , tb 


Every Body knows that the Leaves of 
Stinging Nettles are thick fet with fharp 


i * Dr. Power’s Microfeap. Obfervat. -. ° i : 
: S 4 Prickles, 
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Prickles, that penetrate the. Skin . when 
touched, and occafion Pain, Heat, and Swel- 
ling: which Symptoms were imagined,. for- 
merly, to enfue from the Prickles being left 
in the Wounds they make. But the Micro- 
Scope difcovers fomething much more won- 
derful in this common Vegetable, and thews 
that its Prickles are formed and act in the 
fame manner as the Stings of living Animals, 
For every one of them is found to be a rigid 
hollow Body, terminating in the moft acute 
Point imaginable, with an Opening near its 
End. * At the Bottom of this Cavity lies 
a minute Veffel or Bag, containing a limpid . 
_ Liquor, which, upon the leaft touching of 
the Prickle, is {quirted through the little Out- 
Tet; and, if it enters the Skin, produces the 
Mifchiefs before-mentioned by the Pungency 
of its Salts. Hence it comes to pais, that - 
when the Leaves of Nettles are confiderably 
dried by the Heat of the Sun, they fting but 
very little: whereas fuch as are green and 
juicy produce violent Pain and Inflammation. 
But the quite contrary to this would happen, 
if the Symptoms were only owing to the 
Breaking of the Prickles in the Fleth ; fince, 
when dry, they muft be more brittle, as well 
as more rigid, than when they abeund with 
Juice, . | BS glia we | 


* Hoox’s Microgr. p. 142. Arc. Nat. Tom. I. Par. IIE. 
pag. 107. | me 


Quere, 
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. ‘Quere, Are there any Valves in the Vef- 
fels of Vegetables, as in thofe of Animals, 
to let the Juices: pafs, but hinder their Re- 
‘turn? | . | 


CHAP. XLVHI. 
Of Sauts in General. 


:'T is I think agreed, that all Bodies have 
their Sa/ts'; from whofe different Conf- 
gurations and Impreflions many wonderful 
Changes are effected both in Solids and Fluids, 
in things animate and: inanimate. © Saline 
Particles ftriking upon the Nerves of Ani- 
mals excite the Senfations of Tafte and Smell; 
and as their Forms and Degrees of Impulfe 
are almoft infinitely diverfified, the Senfi- 
bility of Pain or Pleafure arifing therefrom 
muft be varied almoft infinitely, according 
to the greater or lefs Delicacy of the Organs 
they {trike upon.---It is therefore of great 
Confequence to difcover what we can about 
them. 


The Microfcope thews, that Vinegar owes 
its Pungency to Multitudes of floating ob- 
Jong quadrangular Salts, each of which, ta- 
pering from its Middle, has. two exquifitely 
_ {harp 


260 Of SALTS in General, . 
fharp Ends, Thefe Salts being inexpreffibly 
minute, can hardly be difcovered, unlefs a 
Drop or two of Vinegar be expofed for fome 
Hours to the Air, that the.more watry Part 
may evaporate, before we attempt’ to view 
them. | 
Their Shape appears, Plate XIV. Fig, I. - 
If Crabs Eyes are infufed in Vinegar, 
after the Effervefcence is over, the Shapes of 
the Sa/ts will be found quite altered ; their 
fharp Points feem broken off, and they ap- 
pear in different fquare-like Forms, as at 
Fig. II. | | 
In Wines of feveral Kinds the Sa/¢s are 
diftinguifhable, of various Figures, many of 
them refembling thofe in Vinegar, but with 
Ends much more obtufe: fome are fhaped 
like a Boat, fome like a Spindle, others like 
a Weaver’s Shuttle, and others fquare : there 
are alfo infinite Varieties of other Forms. | 
The Salts of sSugar candy’d are fhewn 
Fig. III. Li 4 
Vegetable Salts are to be extraéted by 
burning the Wood, Stalks, or Leaves of any 
Tree, or Plant; throwing the Afhes into Wa- 
ter; then filtering, and fetting the Liquor — 
to cryftallize in a cold Place. Their Oils - ; 
alfo, when examined, prefent abundance of 
Salts. | bt cs ! 
The Salts of Minerals or Metals are to be 
come at, by quenching them, when red hot, 
in Water, then filtering, evaporating, and 
eryftallizing. Pretty — 


\ ¢. 


ae wee | . * : Yate XM. 
Pig, Lpizbo. | “i Se lh Hig. UL p.20b. 
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.. Pretty Sa/ts for Obfervation are, Pot-Afh» 
Englifh and Ruffian: Salt of Wormwood, 
Saccharum Saturni, Salt of Tartar, Salt Ar- _ 
moniac, Salt of Hartfhorn, Salt of Amber, 
€§c. They fhould be examined firft in their 
dry or cryftallized State, and afterwards dif- 
folved in a very fmall Quantity of fome 
tranfparent Fluid. i ) 


The Sa/ts found in all Bodies when fepa- 
rated by Fire, feem as fo many Pegs or 
Nails *, penetrating their Pores, and faften- 
ing their Parts together : but as Pegs or 
Nails when too large, or too numerous, 
ferve only to fplit or rendafunder ; Sats, by 
the fame Means, oftentimes break, feparate, 
and diffolve, inftead of joining and making 
faft, ‘They indeed are meerly Inftruments, 
and can no more act upon or force them- 
felves into Bodies, than Nails can without the 
Stroke of a Hammer; but they are either 
driven on by the Preffure of other Bodies, or 
by the Spring of the Air impelling them. 
As Salts enter the Pores of all Bodies, Water 
infinuates between. the Particles of Sa/t: fe- 
parates, or diffolves, and fuftains them in its 
Interftices, till by being in a State of. Reft 
they precipitate, and form themfelves into 
Maffes. By this diflolving Power, Water 


* Vid. SpeGacle de Ja Nat. Dial. XXVI. 
becomes 
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becomes the, Vehicle of Salts, and conveys 
them into the Pores -of Bodies, where ‘it 
deaves them to execute their proper Office, 

Mott forts of Animal and Vegetable Salts 
are likewife, probably, diffolved by. the 
Juices of the Stomach, before they enter the 

Blood, .or they would ‘occafion great Mif- 
_ chiefs : and the Difficulty of diffolving fome 
mineral Salts, or breaking off their Points in 
the fame Manner, may be the Reafon of 
_ their dreadful Effe@s. be, Re 


OC ALP. elie ohana 
Of Saits im Mineral Wat ars. a | 
fi Microfcope may be of fingular Service 


to determine, by ocular Examination, 
what Kinds of Sa/ts our medicinal Springs 
are charged with; whence to form a Judg- 
ment in what Cafes their Waters may be 
_ drank to Advantage, oe hg 

~The four Kinds of /ofile Salts, beft known, 
are, according to Dr. + Lister, Vitriol, 
Alum, Salt-petre, and Sea-Salt : whereto 
he adds a fifth, lefs known, though more 

t Vide Lister de Fontibus Medicatis Anglic. 


common 


Of Sauts:ia Minéral Waters: 263 
commontthan’ any,) viz. Calcaricus Salt; ov 

_ Green Vitriol is. produced from the Tron: 
Pyrites. When mature and perfect, its‘Cry-. 
ftals: are always: pointed at eachoEnd) and > 
confit of ten Planes with unequal Sides:'that. 
is, the four middle Planes are Pentagons, and: 
each of the fharp' Ends is made: up of three: 
triangular Planes, as Plate XIV.Fig. 4. 

_ Alum burnt, diffolw’d in Water, and ftrain-. 
ed, affords, Cryftals:whofe Top and Bottom. 
are two fexangular, Planes, the Sides round. 
which appear compofed of three Planes that 
are. likéewife fexangular,’ and. three: double 
quadrangular ones, »placed alternately... So: 
that. every, perfect. Cryfta}. confifts:of. eleven» 
Planes, wz. five. fexangular, and.ofix qua+: 
drangulan, d¥geVid 2Ghan pc bag eyeilaW as 

The Water of.our Inland: Sa/t:Springs af- 
fords Cryftals of an exaét cubicabForm,) one: 
Side, or Plane; whereof: feems) to have'a par=. 
ticular.Clearne(s in. the: Middle, as: if: fome: 
Deficiency, were in that Place; but the other» 
five Sides, are white and: folid. See Fig. VI.» 

Sal Gem, diflolyed, fhoots into. the like. 
cubic Cryftals. | es hie Dae. 
 Sea-Water boiled to Drynefs,. and, its Salé. 
diffolved. again in a little Spring Water, gives 
Cryftals alfo that are’ cubical, but remarka- - 
bly, different from, thofe laft. deferibed.: for. 
‘in the Cry/tals of Sea Salt, all the Angles of © 
the Cube ‘are feemingly cut off, “and the ~ 
sof Corners 
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Corners left: triangular: (See Fig. XI. XI.) 
whereas the Sa/ts of our Inland Springs 
have all their Corners fharp and perfeét; ’as 
Figi MA airs biat | eae 
_ Nitre, or Salt-Petre, throws. itfelf: into 
longiflender fexangular Cryftals, whofe Sides 
are Parallelograms. One End conftantly ter- 
minates either in a pyramid-like Point,* or 
elfe in a fharp Edge, according to the Pofi- 
tion of the Sides of two unequal Planes. 
The other End is always rough, and appears 
aSifvbroken. s< Big, VII VIL) om! owt, a 
© The moft general, tho’ leaft noted of all 
the foffile Salts amongtt us, is a kind of Wall 
or calcarious Nitre, or Lime-Salt, which 
may be. collected from the Mortar ‘of. anci- 
ent Walls; and is, as Dr. Lister fuppofes, 
what a great Part of the Earth and Moun- 
tains confiftof t. Its Cryftals are flender and 
long, the’Sides of them four unequal Paral- 
lelograms : their Point at one End is formed 
of two Planes with triangular Sides; the 
other End ‘terminates in two quadrangular 


t We are well affured, that in France, it is the common 
Praétice, for thofe who have the Superintendency of the 
King’s Salt-Petre Works, to amafs vaft Quantities of the 
Mortar and Rubbifh taken from old Buildings: whence, by 
proper Management, they extraét abundance of this calcarious 
Nitre. And when they have got all they can from it, by 
letting it lie together for fome Years, it becomes impregnated 
anew, and affords almoft as much as it did at firft. | 


Planes: 
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Planes : though both Ends are feldom to be 
found unbroken----- Of this Salt fome is feen 


as Fig. IX. cd 

The Cryftals of our Inland Sa/t-Springs, 
not yet arrived at Maturity and Perfection, 
are formed like Fig. X. } sphediiste, 

_ The Particles of each of thefe particular 
Salts, either in falling one upon another, or 
uniting on one common Bafe, form them- 
felves into Maffes, which are invariable, and 
always of the fame regular Figure: but it is’ 
beft to examine them in the fmalleft Maffes, 
_ their Shape being there moft perfect and > 
diftinct. bpahandinbwiats 90 mer Se 


Miscellaneous D ISCOVERIES and 
mei shh MORSE RVATTION's.? ©" | 


L- has been urged by fome in»behalf of ’ 
. fpontaneous Generation, that Worms are > 
found in the human Bowels, of a Figure. 
 feen no where elfe ; and therefore that they ° 
mutt be generated there, fpontaneoufly, by 
the Slime and Heat of the Inteftines: for if 
they proceed from Parents of their own Kind 

xi) without 
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without: the Body, and: get into it by Acci- — 
dent, either in the Ege or any other State, 
where are thofe Parents found ?---This {emis 
a very ftrong Obje@tion’; -but the widgie, 
I believe, can enable us} to anfwer. it. . 
Worms found in the human Body are’ of 
theeti Kinds,. viz. the: Afcarides, or little, 
feort, lender Maggots, fo nearly refemibling: 
a Sort frequently met with in warm moift 
Places, under rotten Wood, @ec. that they’ 
may reafonably be fuppofed the fame. The’ 
Feretes; rotundt, or long round Worms, which 
are evidently. the Species of | Earth- wort’ 
found commonly’ im Dunghills and: Hot 
Beds ; whofe: Degree of ‘Warmth is: pretty’ 
equal to that off the human Bowelip Aid: 
the Lati) Fafcie, Tape-Worms, of fonts 
agorms, which are ‘broad, -flat,. fall- of Joiitts, - 
and fometimes of a monftrous Lengthy exs) 
tending many Yards along the Inteftines.---— 
This is the Animal faid to be found no where 
elfe: but the Micro/cope has-very happily 
difcovered Worms. of the fame Figure’ ex- 
actly, and differing in, Size onlyy in the In- 
teftines of Ee/s, fo fixt as not to be removed 
without’ great! ‘Difficulty, but’ ae andi 
dilating themfelves:very agreeably*. They* 
are ofian incredible Length in comipaiiifot of 
theid Breadth, and when contraéted: erro 


* Arcam, Nat~Tom. TV. p- 367. . 
fix 
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fix times broader than when extended. There 
are Tape-Worms \ikewile in the Bowels of a 
-Turbut, tho’ fhorter than thofe in Ee/s, and 
with a Head not quite the fame. They are 
fixed to the Guts by a kind of Hooks which 
they have in their Mouths, and are not to 
be got off, but by holding the Tail with one 
Hand, and feparating the Head from the 
Inteftines with a Needle. bate ibs 

_ Having found thefe Worms in the In- 
teftines of Fifhes, let us now confider how 
they could get there. And, ’tis probable, they 
are naturally Water-Animals, whofe Eggs 
or Young Ones getting into the Stomach with 
the Water or the Food, become hatched or 
nourifhed there. In the fame Manner they 
may alfo be introduced into the Stomach of 
other Animals: and their Difference of Size 
in one or the other, may arife from. the dif- 
ferent Degrees of Heat, and the Kinds of 
Nourifhment they meet with.------ Three 
other Sorts of Worms are alfo found in the 
Inteftines of Eels, Carp are likewife fubject 
to Worms which make them very lean, and 
fo is the Trout.-----There are two Sorts of 


> 2. Therg 


268 Mifcellaneous Difcoveries 
< big Ps She WO ae BO ge ATO 1 8 de 10 7 eo cuf wit 
+ @. There aré frequently, ‘inthe Livers of 
Sheep, Animalcules (haped like the Seed of a 
Gourd, or father like a fmall thin Myrtle- 
Leaf with a very fhort Foot-ftalk. Their 
Colour is whitith, but numberlefs branching 
Veflels or minute Canals of a greenifh Yel- 
low are difperfed every where about them; 
and a round Hole or Mouth appears near the 
Stalk End. Thefe Creatures are found often 
in the Gall Bladder, and in. tie Part of . 
the Liver ; where, forming themfelves little 
Cells, they abide in a Liquor that 'is*feem* 
ingly Blood mixt with Galli 40 oh to 
10 hetoner ouaasd " '2. Bier Th oR Viet 
\.%n the Heads of * Stags; Worms or 
Maggots are moft commonly to be met with, 
lodged ina Cavity under the Tongue, ‘neat 
the Vertebr@ where the Head joins on to 
the Neck. Their Shape is partly Cylindrital, 
being flat underneath, ‘but ‘rounded’ on ‘the 
upper Side: in Colouf white, with many 
femi-annular Rings befet with darkith Hairs, 
On the Head area Couple of excéeding {mall 
white Horns, which are thruft out or drawn 
im like “a Snail’s ; and under them two mix 
Hute’Claws, black, hard and thatp, exciting 
much Itching, and thereby great Uneafinefs, 
fluc asalisl bod Liters 


¢ Loe Ay 
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op Vide Repr de Generat. Infe&. p. 302. Krave ndug 
Ebidl pox. | / 
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They move along by fixing thefe Claws, and 
then dragging up their Bodies tothem. The 
End where their Excrements are difcharged 
has a little Opening, with two black Spots — 
refembling a Half-Moon. ‘Twenty or thir- 
ty are ufually found in one Head, of the 
Size of very large Maggots, pra 
Ayo ay? ieee nd 2h ies 


4) Like to the forégoing, efpecially to- 
wards the Tail; but fmaller, lefs vigorous, 
and not fo hairy, are certain Maggots found 
in the * Heads of Sheep. Their white Bo- 
dies are mark’d acrofs with black Lines (par- 
ticularly the largeft of them :) and two black 
Spots at the Anus, which form a Half-Moon 
in the Worms of Dect, compofe' in thefe a 
compleat Circle. They abide moft common- 
ly in a hollow Part of the Os Frontis, near 
the Infertion of the Horns, but are fome- 
times found even in the Noftrils, and in the 
Cavities round the Roots of the Horns. 
Sometimes too they get higher. up into the 
Head, and make the Sheep run mad, ‘They 
are lefs numerous than thofe in Deer, being 
feldorn more than ten or fifteen, | 
Wades ; Se) ae ok 1) 

ig. Early in the Spring Seafon, we thall 
‘frequently find flicking to Pales of Wood, 
efpecially very old/ones, and fometimes to 
Walls of Brick of Stone, a fort of /ettle Worm 


Vide Rawi de Genetat. Infea, p. 309. 
: a of 


w 


270 Maifcellaneous Difcoveries 

or Maggot, inclofed in a Cafe about the Big- 
nefs of a {mall Barley-Corn. If this Cafe be 
viewed with the Microfcope, it appears co- 
ver’d all over with a moft delicate fort of 
Mofs, intermixt with fine Sand or Earth. At 
the tharpett End there’s a little Hole through 
which the Excrements are difcharged, and 
at the other a larger Opening, where the 
Creature puts out its Head, and faftens itfelf 
to the Pales or Wall. The included Ani 
mal is all black, about two Lines of an Inch 
long, and three quarters of a Line broad: 
Its Body has feveral Ringlets folding over one 
another. Its Head is large, flat and polith’d, 
refembling Tortoife-fhell, with fome Hairs 
ifluing from it; and near thereto on each 
Side are three Legs. The Mouth is large, 
and in continual Motion, and fram it pro- 
ceeds a flender Thread or Web: the Eyes 
are black and round. ‘This isa pretty Ob- 
ject, and changes I believe to fome fort of 
minute Fly, tho’ I have not had an ga 
tunity of making the Experiment. 


6. Nothing is more common, in the Be- 
ginning of Summer, than to fee the Leaves 
of Peaches Ne@arines, and Cherries curled 
up and blighted : which Leaves on Examina-~ 
tion are found cover’d with /ittle * Infedts, 
~* Mont. Dr ua Hire calls thefe Pucerons, or little Fleas, 
and inftances them as Infects that come from wa/king to flying, 


without paffing through the Aurelia State; which they do by 
only cating off their Skins, asa little Obfervation will fhew. 


fome: 


% 
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fome blackifh, others green; fome winged, 
and others without Wings. Thefe Creatures 
bring forth their Young alive and perfect, 
and if their Bodies be opened, feveral perfect 
Embryos will be feen.therein. ---It remains a 
Doubt, whence, and by what means, thefe 
Infeéts are convey’d upon the young {prout~- 
ing Leaves, which, at the fame Time, are al- 
ways cover'd with a glutinous and honey-like » 
Moifture : but we may hope, diligent Obfer- 
yations will difcover this Secret to us. Trees 
in this Condition are vifited by Multitudes of 
Ants; which hurt not the Trees, as fome 
erroneoufly conjecture, but do them Service, 
‘by devouring this Vermin that infefts them. 


7. The Ant itfelf is an Objet well worth 
our Notice, being a Creature of a very fin- 
gular Structure. The Head is large, adorned 
with two pretty Horns, each having twelve — 
Joints. Its Eyes are protuberant and peari- 
ed: it has Jaws faw-like or indented, with 
feven little Teeth that exactly tally, opening 
fide-ways, and able to gape very wide afun- 
ders by the help whereof it is often {een 
grafping and tranfporting Bodies of three or 
four times its own Bulk and Weight. It is 
naturally divided into the Head, the Breaft, 
and the Belly or Tail: each of thefe Parts 
joining to the other by a very flender Liga- 
ment. From the Breaft-Part, three Legs 
gome forth on either Side. The Tail is armed 
ter Ee with 


> 
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with a Sting, which the Animal ufes’ only 
when provoked; but then a poifonous Li- 


quor is conveyed by it into the Wound,. ec- 
cafioning Pain and Swelling, The whole 
Body is cafed over with a fort of ‘Armour, fa 


hard, as {carce to be penetrated by a Lancet, 


and thick fet with fhining whitith Briftles, — 
The Legs, &c. are alfo covered with Hairs, : 


but much {maller and of a darker Colour, 
- Upon opening an Ant- Hill, we thall fee 
them carrying in their Mouths and fecuring 


with great Solicitude fmall whitith Bodies, — 


ufually call’d. their Eggs. Thefe, however, 


are not Eggs, but Aués in their AureliaState, — 


each encompats’d with an Integument of its 
_ own fpinning. We might have conjectur’d 
this from their Largenefs in Proportion to a 


perfect Ant ; but the Microfcope fully-proves . 


it, by difcoyering to us their real Eggs, of 


an oblong, aval Figure, about the Size of g 


Grain of Sand *: ninety whereof would not 


extend the Length of an Inch, nor an huns 
dred and feventy be equal in Bignefs to one 
of thefe urelias inclofed in its Cafe. Thefe 


minute Eges produce Maggots, which after - 


a-Time, fpin themfelves Coverings, become 
4urelias, and then Ants. ‘The Parents Af 
fection for their Young in the Aurelia State 
is fo flrong, that when’ Danger ‘threatens, 


they jnftantly run away with them, and will 


——_,; 


ee ee Leeuwen. Bpilt. ad Reg. Soc. 9. Sept: 1687. § 
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- fooner die than leave them. There are fe, 
_ yeral Sorts of Ants differing both in Size and 
Colour ; and towards the End of Summet 
many of them are. feen, having four Wings, 
_ Thefe, SwAMMERDAM fays, ate Males -+-,} 


» The French Academy has publifh’d a curiy 
ous Account of nts, whence I fhall abftract 
fome few Particulars. Every 2dnt’s Nett 

(it tells us) has’a firait Hole leading into it, 
about the Depth of half an Inch; which, 
afterwards, runs floping downwards to the 

‘publick Magazine, where the Grains they 
collect are ftored up: and this is a different 
Place from) that where they refi and» eat. 
++r--Their Corn being kept under Ground, 
would fhoot and grow, did they not prevent 

_ it by biting out the Germen or Bua before 
they lay it up: but this they conftantly do ; 
for if their Corn be examined, ne Bud will 
bé found therein, nor, if {owed in the Earth, 

_ will it ever vegetate. Was it, however, to 

_ Jye continually in the Ground, the Moifture 

~ would occafion it to {well and rat, and make 

- jt unfit for Food. But thefe Inconveniencies 

_ they find means to remedy by their Vigilance 

and Labour in the following Manner.---- > 

They gather, very {mall Particles of dry 
Earth, which they bring out of their Holes 


>} Vide Swammer np, Hif. Generale des Info. ps 183. 
; | T 4 every 
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every Sunfhiny Day, and place them in the 
Heat. Every one of them brings in her 
Mouth a Particle of this Earth, lays it by 
_ the Hole, and then goes to fetch another : 
fo that in aQuarter of an Hour a vaft Num- 
ber of fuch {mall Particles of dryed Earth 
are heaped round the Hole. , Their Corn is 
Jaid upon this Earth when under Ground, 
and covered with the fame. When thefe 
Particles of Earth are brought out, they fetch 
out their Gorn likewife, and place it round 
this Earth, making two Heaps about the 
Hole, one of dry Particles of Earth, and 
the other of Grains of Corn.  Laft of all, 
they fetch out the Remainder of their dry 
Earth whereon the Corn was laid. They 
never go about this Work unlefs the Weather 
be clear, and the Sun very hot: but when 
both are favourable they perform it almoft 
every Day. i" Ms ‘al 
.  Ehe Author of this Account had found a 
Neft of Ants in a Box of Earth, ftanding 
out from a Window two Stories high; 
whence they made Excurfions both upwards 
to the Top of the Houfe, where fome Corn 
Jay in a Garret ; and downwards into aGar- 
den, which the Window overlook’d. The- 
Situation of this Neft obliged them to go up 
or down a great way before they could poft - 
fibly meet with any thing; but he found, 
notwithftanding, that none of them ever re- 
turned empty, but every one brought a ait: 
i 5 “1 


ee 
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of Wheat, Rye, or Oats, a fmall Seed, or 
even a Particle of dry Earth, if nothing elfe 
could be got. Some travelled to the farther 
End of the Garden, and, with prodigious 
Labour, brought heavy Loads from thence, 
It required four Hours, as he learned by fre- 
quent Obfervation, to carry a pretty large 
Grain or Seed from the Middle of the Garden 
to the Neft: and he computed therefrom, 
that an Aut works as hard as a Man who 
fhould carry a heavy Load twelve Miles a Day. 

The Pains thefe Ants took, to carry Grains 
of Corn up a Wall to the fecond Story, 
climbing all the Way with their‘Heads down- 
ward, muft be exceeding great. Their. 
Wearinefs was fhewn, by their frequent Stops 
at the moft convenient Places ; and fome ap- 
peared fo fatigued and fpent they could not 
reach their Journey’s End: in which Cafe, 
twas common to fee the ftrongeft Ants, 
which had carried home their Load, come 
down again and help them. Sometimes 
they were fo unfortunate to fall down with ~ 
their Burdens when juft in Sight of Home : 
but when this happen’d, they feldom: loft 
their Corn, but carried it up again.---He faw 
one, he fays, of the fmalle/t Ants carrying — 
a large Grain of Wheat with incredible 
Pains, When fhe came to the Box where 
the Neft was, fhe and her Load together 
tumbled back to the Ground. Going down 
to look for her, he found the had recover’d 
! 3 | the 
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the Grain, and was ready to climb up again, 
The fame Misfortune befell-her three times ; 
-but fhe never let go her Hold, nor was dif- 
couraged; till at laft, her Strength failing, 
fhe was forced to f{top, and another i4ut 
affifted ‘ther to carry home her Load to. the 
publick Stock, | 1G } , 
How wonderful is the Sagacity of thefe 
Injects! How commendable their Care, Di- 
ligence, and Labour! How generous their 
- Affiftance of one another for the Service of 
the Community! How noble their publick 


_. Virtue, which is never neglected for the Sake 


of private Intereft! In all thefe'Things they 
deferve our Notice and Imitation.----A con- 
templative Mind. will naturally turn ‘its’ 
Thoughts from the Condition and Govern- 
ment of Ant-Hzlls to that of Nations ; and 
reflect, that /uperiour Beings may poftibly 
confider Human Kind and all. their Solicis 
tudes and Toils, Pride, Vanity, and Ambi- — 
tion, with no more Regard than we do the 
Concerns of thefe little Creatures, t 


8. Among Pinks, Rofes, and Sun-flowers, 
there’s to be found, almoft conftantly, a 
hitle, long, nimble Infeét fmaller than a Loufe, 
iometimes creeping, and fometimes leaping, 
it appears in the Microfcope bodied like a 
Watp, with fix or feven annular Divifions : 
it has two fair long black and yellow Wings; 
two Horns, each rifing from a knobbed 
| . Root; - 
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Root; two black Eyes, and fix Legs. ’Tis 
- fa tender, the leaft Touch asi it, but a very 


a Objeét.» 


g. A little Tif is sositiahy found in 
~ the Froth (or Cuckow-Spit as fome call it) 
that hangs on the Leaves of Rofemary, La- 
vender, @&c. It creeps firft, then leaps, and 
at Jaft flies. It has fix Feet, with two 
blackith Claws at the End of each 3 a long 
Probofeis to fuck up its Food, two Horns, 
and a Pair of darkith red pearled Eyes. The 
"Tail ends in a Stump, but by its annular 3 
Divifions can be. throft out br drawn in at 
—e . 


10, There’ sa by weet Wile Infect on - 
camore Leaves, with fix Legs, running very 
nimbly: "The “Eyes are red, prominent: and 
pearled the Horns) are flit, and forked at 
the Ends. At firft it has.no Wings, bute 
near the Shoulders are two little Protube- 
rances, whence two long Wings come: forth, 
when it turns into a Fly or Locuft, It is 
paiy towards the Tail, | 

Ir. A femal wbtte rie Tofeet fiicks to 
the Ribs on’ the Backfides of Rofe-Tree 
Leaves, towards the End of Summer, which 
turns into a little yellow Locuft that {kips 
about the fame Tree, In both States it is a 
pretty Object. | | 
er ae 12, There 
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12. There is alfo a greenith Gra/shopper 
or Locuft, on Goofeberry-Leaves, Sweet- 
Bryar, and Golden Moufe-Ear, in pril | 
and May, with four Legs, two black Eyes, 
' a Pair of curious Horns, and many other 
Beauties. ihn 


-  ¥3. In the Water of Ditches there are 

frequently Numbers of Water-Spiders, not 
_ larger than a Grain of Sand; they are very 
voracious, hunting about continually for 
Prey: and may be feen by the Micro/cope 
catching and devouring other minute Ani- 
malcules. Some have eight, fome ten Legs, 
and Antenne jointed like Equifetum or Horfe~ 
Tail. : ripe 


14. Likewife in Randing Waters we may 
often meet with flender He/s orp Worms, about 
the third of an Inch, and fometimes more, 
in Length. They are full of Joints from 
End to End at large Diftances. from one 
another, have a fharp Head like an Eel, a 
Targe Mouth, and two fine black Eyes. The 
Tail terminates in a Tuft of Hairs of a very 
curtous Struéture; the Motions of the In-° 
teftines are feen diftinctly, and the whole 
Animal ts a delightfyl Objeét. ---The Blood- 
red Fointed Worm, very common in ftagnant 
Waters, is alfo well deferving our Obferva- 


tion, : | 
: 15. The 
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15. The Crane-Fly, called by ALpRo- 
VAND Culex maximus, by SWAMMERDAM. 
Tipula terreftris, and by the common Peo- 
ple Father-long-Legs, affords, in every Part 
of it, agreeable Subjects of Examination : But 
the F eet are more particularly furprizing ; 
for upon diflecting them, in a Drop of Wa- 
ter, the flefhy Fibres contraét and diftend, 
in a manner not to be imagin’d without fee- 
ing it, and continue their Motions three or — 
four Minutes, Mr. LEEUWENHOEK found ” 
it conftantly in the Feet of this Creature, 
but not in thofe of any other Infect *. The 
Inteftines are alfo very curious, confifting of 
numberlefs Veflels and Organs, which may 
be feen as plainly by the Microfcope, as the 
Bowels of larger Animals can by the naked 
Eye +. The Tails both of the Male and 
Female are of an extraordinary Structure ; 
that of the Female ends in a ftharp Point, 
wherewith fhe perforates the Ground, and 
depofites her Eggs under the Grafs, in ‘Mea~ 


dows. 


16, The Multipes, or Scolopendra, has a 
very long flender Body: its Mouth is armed 
_ with a Pair of fharp Forceps, and in hot 
Countries (where they are of a large Size) 


* Vid. dre. Nat. Tom. III. p. 119. + Tom. IV. p. 351. 
its 
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its Bite is venomous; but our fmaller Ones — 
feern not mifchievous, “One I examin’d had 
fifty-four Joints, and from every Joint a Leg 
ifluéd on each Side, which, with two others 
at the End of the Tail, larger than the reft; 
made in all one hundred and ten. When 
the Creature moves along, thefe Legs follow 
ene another very regularly, making a pretty 
kind of Undulation,» not to be defcribedj 
and giving the Body a {wifter :Progreffion 
than one would expect; where fo many Feet. 
take fomany fhort Steps, in turn, one after 
another... ‘There are feveral Sorts of thefé 
Infects, different in Shape, and in Number 
of Legs, which the Curious will be pleafed 
to examine *, \ Oana elolte Veter rand 


vy. ‘There’s an vextraordinary Sort of Ca- 
ferpillar, of a middling Size, having four 
Tufts of -yellowith white:Hair, like dittle 
Brufhes, of an equal Height, ftanding wp- 
right on its Back : below thefe, from each. 
‘Side, iffues a Bunch of dark-colour’d Haits 
of different Lengths, the Extremities of 
which are black. Two more Bunches of 
the fame Form ‘rife from the Head dike 
Horns, and another fiill from the Top»of 
the Tail... Every Hair ‘in ‘thefe Bunches, 


- , 


Ye 


* Leev WENHOEK fays, the Indian Millepe s has eight 
‘Eyes like the Spider, Quere, Mave £nglifb’Ones fo too’. 


when 


secenDOyprontini i By 
when viewed through the Microfcope, te-_ 
fembles a Peacock’s Feather, and is a delight 
fal Object. The Inquifitive will find abun- 
dance more Wonders in this amazing Crea- 
tute, and indeed in moft Sorts of Caterpzl. 
lars. BS Be 


18.'The Sit-Worm is a Creature every 
Part whereof, éither in the Worm or Fly- 
State, deferves our particular Attention : 
put as both Matpieni and LEEUWEN- — 
moEK havé examined it with great Skill, 
and publithed their Obfervations with ana- 
tomical explanatory Drawings, I fhall refer 
the:Cutious to them, and to their own En- 
quiries ; ‘only advifing fuch as fhall engage 
in a farther Examination, not to neglect the 
| Skins thefe Animals ‘caft off three Times 
before they begin to fpin: for the Eyes, 
Mouth; Teeth, Ornaments of the Head, 
and many other Parts may be difcerned bet- 
ter in the ca/-off Skins than in the real Ani-. 
mal.-----A due Obfervation of the Changes 
of this Creature, from the Caterprilar to the 
Nymph, Aurelia, or Chryfalis, and thence 
to the Moth or Butterfly State, will give a 
general Notion of the Changes all Caterpz/- 
lars undergo, though fome little Differences 
‘may be in the Manner. SwAMMERDAM 
fays, the Butterfly, by a judicious Exami- 
nation, may be traced and difcerned under 
wey Pte so each 
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each of thefe Forms, which are only differs 
_ ent Coverings or Drefies for it, | 


19. The Tail of the Male Silk-Worm be- 
ing {queezed, dnimalcules were found in the 
Semen ™ four times as long as broad: their 
Backs thicker than their Bellies, like theShape 
ofa Trout. Their Length was fuppofed to 
be about half the Diameter of a Hair,--.-2 
This I experienced myfelf, on the 8th Day 
of Auguft, in this pretent Year 1742, when 
taking a Male Silk-Worm, that was juft then 
come forth in its Moth- State, and giving its 
Tail feveral little gentle Squeezes, in about 
a Minute’sTime, a {mall Drop of a brownith 
white Liquor was {quirted brifkly from it’ on 
a ‘Talc I held to receive it: and diluting this 
with a littke Water warmed in my Mouth 
fox that Purpofe, I was very much furprized 
and pleafed to obferve the numberlefs 4yi- 
malcules it contained, {wimming about, alive 
and vigorous, odes 

N.B. Whoever would make this Experi- 
ment, muft do it before the Moth has been 
coupled with the Female; for nothing is to 
be got from it afterwards, asI have found 
by feveral Trials. 


20, The Probofcis of a Butterfly, which 
winds round in a {piral Form, like the Spring 
‘Reaeemesinishipetrmeneejeumentesstastastactiitibinae a ; . t - ; . 
* Vid. Leguwen. Arc. Nat. 'Tom. I. Par. I. pag. 422. 
of 
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ef a Watch, ferves both for Mouth and 
Tongue, by entering into the Hollows of 
Flowers, and extracting their Dews and Jui- 
ces,---The Shape and Structure of it will be 
found very furprizing. 


21. The Legs and Feet of Infeé?s are won- 
derful in their Structure and Contrivance, 
according to their different Circumftances 
and Neceffities of Life, and afford a pleafing 
Variety of Objects. It is pretty to obferve, 
not only the fharp hooked Claws, but alfo 
the fkinny Palms of fome Flies, @c. which 
enable them to walk on. Glafs and other 
fmooth Surfaces, even with their Bodies 
hanging downwards, by means of the Pref- 
fare of the Atmofphere: others again have 
a fort of Spunges, which preferve their Claws 
from being broken or blunted by ‘ftriking a- 
gain{t hard Bodies, as the Claws of Cats, Gc. 
are, by foft flefhy Protuberances at the Bot- 
toms of their Feet. .__. | | 


22. The Nymph of the Clothes- Moth, which 
_ (from being often found fcudding among 
Books and Papers) Mr. Hook calls the fil- 
ver-coloured Book-worm, is covered with 
thin tranfparent Scales, from whofe Surfa- 
ces a multiplicity of Reflections of Light 
make the Animal appear in Colour like a 
fine Pearl. It has fix Legs, runs by Starts 
and Stops, and has three Horns at the Ex- 
7 U tremity 
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tremity of thé’Tail.  Aé this Defcription is - 
fufficient to make it known, I fhall’ leave 
the Curious to examine its Beauties, and not 
anticipate their Pleafure. Vide Hoox’s Mi- - 
crog. p. 208. [ah RY Rana 


23. On the Leaves of Orange-'Trees, Fig- 
Trees, Willows, and many other Trees and 
Plants, there are various Kinds of minute In- 
feéts, as yet but little known, inclofed int 
Tubercles or ister Os 


24. The Eggs of | Infeats are dine ie 
for their different Figure and Colour, and 
for the particular Regularity and Exaétnefs 
wherewith they are frequently placed. We 
fhall fometimes find a fort cemented round 
a Twig of the Sloe-Tree or Damfon-Tree, 
as if faften’d there by Art, and rang’d meer- 
ly for the Sake of Beauty. The Variety of 
them is inconceivable, and to be fought for 
as well in the Waters as elfewhere; as thofé 
will be convinced who will take the Pains _ 
to examine in the Spring, the Water-Crefles, 
Brook-lime, and other Water-Plants, on the 
Back of whofe Leaves ‘infinite Numbers of 
minute Eggs may frequently be difcovered, 
appearing to the naked Eye only as a Slime. 


25. In Cellars, on the Corks of Bottles, 
there are three or four Sorts of ha farpriz- 
ing Infects. } 

26. The 
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26. The Lungs of a Frog, blown~tp and 

dry’d, will affitt us to difcover the true 
Structure of that Bowel, . 


. 2%. Cochineal, which comes from New 
Spain, and is fo valuable for its Ufe in dying 
Scarlet, Crimfon, and Purple, has been af- 
ferted, by fome, to be a Seed or Grain, and, 
by others, an Infect: but the Micro/cope de- 
termines thefe Difputes, by fhewing plainly, 
after fteeping it in Water twenty-four Hours, 
an oval Body, Scales, Legs, and a pointed 
Trunk: in fhort, the whole refembles our 
Cow-Lady. Many Eggs may be difcovered _ 
upon opening their Bodies ; and if you burn 
them, let their Afhes ftand. two or three 
Days in Water, then filter and evaporate, 
their Salts may be diftinctly feen. 


28. The Feathers of Birds afford Variety 
of Beauty, and differ greatly from one ano- 
ther, not only in their general Colour and 
Form, but in the Stru€ture of each particu- 
lar Part ; as every Body muft be fenfible, 
who examines thofe of the Oftrich, the Pea~ 
cock, the Eagle, the Swan, the Parrot, the 
- Owl, and all the numerous Species of Birds. 
Their Quills too deferve our Attention: and 
our Obfervations on them will be affitted by 
reading the 36th Obfervation in Mr. Hoox’s 
Micrography, p. 168. and alfo Mr. LEEU- 

| 2 WENHOEK’S 
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“WENHOEK’s Experiments, in the 4th Tome 
of his. Writings, p. 323. . : 


29. Mofes of all Kinds are agreeable Ob- 
jects, and appear, by the Microfcope, to be 
as perfect in their Leaves, Flowers and Seeds, 
as the largeft Plants or Trees. Thofe, par- 
ticularly, that grow on the Rocks and Coafts _ 
of the Sea, exhibit amazing Beauties, 


. 20. Spunge is reckoned a Plant- Animal, 
and appears compofed of minute Veffels re~- 
fembling Veins and Arteries, 


31. Decayed Fruits, moift Wood, damp 
Leather, ftale Bread, and abundance of other — 
Things, contract what we call Mouldine/s ; 
which the Microfcope difcovers to be nothing 
elfe but innumerable minute Plants, bearing 
Leaves, Flowers and Seeds, and increafing in 
a manner almoft incredible: for in a very 
few Hours the Seeds {pring up, arrive at full 
‘Maturity, and bring forth Seed themfelves ; 
fo that a Day produces feveral Generations of 
them. There are many Sorts of thefe micro- 
fcopical Plants, very different in Size and 
Appearance: Some of the Mufhroom Kind, 
Others refembling Bulrufhes, and Others 
again bearing vaft Quantities and great Varie- 
ties of Fruit. Other Kinds are likewife found 
in great Abundance on the Surface of Li- 
quors, when they are what we term Mothery. 

32, ine 
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42. The Air-Ve eels, Sap-Veffels,and Pores 
| of Wood are wonderful in ‘their Figure; 
Number, and Difpofition : as plainly appears 
by fhaving off the thinneft Slices poffible, 
lengthwife, crofswife, and obliquely, and _ 
bringing them to view. Fir and Cork are 
the readien for this Purpofe: but all other 
Kinds of Wood, tho’ with fomewhat more 
Trouble, may be render’d fit to be examin- 
ed.———In a Piece of Cork, no longer than 
the eighteenth Part of an Inch, fixty Cells 
were number’d: in a Row; whende it fol- 
lows, that one Thoufand and eighty are in 
the Length of an Inch: one Million an hun- 
dred fixty and fix’ Thoufand four hundred in 
an Inch fquare; and in a Cubic Inch one 
Thoufand two hundred fifty-nine Millions, 
feven hundred and twelve Thoufand f. ; 


er the Pith of Trees and Plants, cut fo as 
to become tranfparent, the Vetlels may be 
-difcerned diftinaly. The Pores of Wood 
may likewife be feen abi Shai Ig in sein 
coal and Smal-Coal, } 


-©33. There are many Sorts of Sand ; fore 
| gather’ d on the Sea Shore, or, on the Shores. 
of Rivers, and others found within Land. 
The Grains of each Sort ‘differ much in Size, 


t Hoox’s white p. TTA slit yr 
W3 Form, 
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Form, and Colour: fome are opake, others 
tranfparent : “ \fome have rough’ Surfaces, and 
others are quite fmooth *... Thefe Varieties 
are very. agreeable to examine by the Micro= 
fcope, which fhews, in fome of ‘the fhining 
Kinds, Grains. having all Numbers of ‘Sides 
- and Angles, and fo finely polithed, . that.no 
Diamond is more exquifitely beautiful, On 
others grotefque Figures, or Reprefentations 
of Land{capes, Buildings, Plants, and: Ani- 
mals, at once furprize and pleafe. 


34. In order to examine phir + di | 
the greater Exactnefs, Mr. LEEUWENHOEK | 
broke a {mall one between two Hammers, 
and placing the Pieces before his Microfcope, 
in the Sun-fhine, he faw many. fparkling 
Flames iffue fete them, with a continual 
Corrutcation, in fome, like'a faint Lightning, 
Then viewing them in the Shade, he obferv- 
ed, among other pretty Appearances, a little 
Flame that feemed to dart from each Particle 
of the Diamond: and it was a glorious Sight, 
to, behold Multitudes of {parkling Flames, 
moft of a bright Fire-Colour, and. others 
greenith, flathing faintly and like Lightning 
ata Diftance. In thes Bicess i pe Diaz 


re Vide Philyfphical Geni it Numb. wt Blopth ae 
Microgr. p. 80. 


5g dijon Philofoph. eaten “Numb. 374: 
7 mors 
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mond the Lamelle. or. Layers compofing 1 
were very plainly to be diftinguifhed. 
~ 3c, In firiking Fire with a Flint and Steel, 
little Particles of Steel are ftruck off, and 
melted. into Globules.by the Collifion ; as 
will, be evident upon making the Experiment 
over a Sheet of white Paper, and: viewing 
what falls into jt throughthe Micro/cape. 
Mr. Hoox firft made: the Trial, and found 
that,a b/ack Particle; no bigger than, a Pin's 
‘Point, appeared like a Ball of polifhed Steel, 
and ftrongly reflected the Image. of the 
_ Window. near which he examined:it ¢. It 
is alfo entertaining enough to, feparate the 
anelted. Iron Particles: from the Particles of 
Stone; which fometimes are vitrified ; \by 
means of a Knife that has been touched by 
a Load{ftone. es at 


36. Kind Nature has fupply'd the Seeds of 
Dandelion, Thiftles, and many.other Plants 
with a Down, that ferves inftead of Wings 
to convey them to diftant Places... The Fi- 
gures of fuch Down,.in different Plants, .are 
yery different when looked at through Glaf- 
fes > fome appearing plain and {mooth, others 
rough and thorny, and others again with lit- 
tle Hooks or Clafpers, to.catch hold of any 


rt Hoox's Microge. ip. 25,1 447 45, (are 
U 4 * onpy thing. 


® 
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thing. Peaches, Quinces, and fome other 
Fruits -have likewife a’ foft.Down,. which ‘is 
worth examining, as well as the Hairs on 
many forts of Leaves, Fruits and Seedsh.t 


37. There is a very fine Down or Hair 
called Cowage, or Cow-Itch, growing on ‘a, 
fort of hairy Kidney-Bean that:comes from 
the Eafi-Indies. ‘The Pods,’ ‘about three 


_ Inches long, refemble-a French Bean, and 


are covered with this Down or Hair; which 
4s very tiff for its Bignefs, caufes Pain’ and 
“Inflammiation if rubbed’ on ‘any. Part, ‘and | 
when viewed by a Micro/cope appears like 
Multitudes of Needles: me Thad 

A fort of curling Horns, rifing out of the 
Middle of fome Carnations and Pinks, are 
exceeding pretty Objects. Lethe 


38. The Flakes of falling Snow are various 
in their Configuration, ‘and extreamly beau- 
tiful, if examined before they melt? which 
may’ eafily be done by making’ thé Expe- 
riment in the open freezing Air. Drs- 
CARTES, Dr. Grew, Mri Hoox,- Mi. 
Morton, Dr. Lancwitu; and others, 
have given us feveral of their different Star- 
like Forms; and Dr. StocKe, of Zealand, 
has lately communicated to the Royal Society 
fome new Figures unobferved before. e; 

The Configuration of the Particles of Dew 
may perhaps! be likewife very well worth 
ebferving, 3 ) Plu- 
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.~Plumous Alum,’ Talcs of different Kinds, 
Afbeftos, Marcafites, and all Sorts of Mine- 
rals and Foffils, afford a Variety of agreeable 
and curious Objects. ; 

. Ethiops Mineral,Calomel,Mercurius dulcis, 
and all other Mercurial Powders, are. found, 
whén examined by the Microfcope, to be 
full of minute Globules of crude-and unal- 
tered Mercury. ou ¥ 

' . Common Salt diffolved in Water exhibits 
infinite Numbers of quadrangular Bodies. 
-.. Toads, Frogs, and Newts, are™ killed by 
rubbing Salt upon their Backs: Snakes, 
Vipers, Rattle-Snakes, &¢. by drawing thro’ 
their Skin with a Needle a’ Thread dipped in 
Oil of Tobacco ; and Mercury is a, mortal 
Poifon to Ants. 


It would be an endlefs Tafk to point out 
half the Objects fit to. be examined by this 
ufeful and entertaining Inftrument, which 
fupplies us as it were with Eyes, infinitely 
amore penetrating than our own: ‘and difco- 
-vers Wonders to us which we fhould be un- 
ablé to conceive without it- The foregoing: 
_are a few only among thofe that are moft 
-gurious ; but every Creature, every Plant, 
and Fruit, and Flower, every Drop of Wa- 
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ter, and every Particle of Matter, if carefully 
examined, will afford us new Inftruation and 
Delighte : s 


"COC HA Py LL 


‘The Works of Art and Natu} RE. 
_, compared together and.confider'd, 


[ }EFORE this Treatife is coh, 
‘§ > it will not perhaps be thought unpro- 
fitable, to examine fome of the fineft-and 
moft exquifite Performances of human Art, 
and compare them with the ProduGtions of 
Nature; as fuch a Comparifon muft tend 
towards humbling the Self-conceit and Pride 
of ‘Man; by giving him a more reafonable 
and: modeft Opinion of himfelf; and ‘at the 
fame Time may in fome Degree conduce to- 
wards improving his imperfect vepriyinte 
of the Supreme Creator. 


Upon examining the Edge of a very ea 
Razor by the Microfcope, it appearedi-as 
broad as the Back of a pretty thick Knife’; 
rough, uneven, full of Notches and Fur 
rows, and fo. far from any thing like Sharp- 
nefs, that an Inftrument as blunt ‘as’ ithis 
feemed to be, would not férve even to 0 cleave 
Wood nike 


eee eae 


+ Hoox’s Micragr: » 


An 
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» Anvexceeding finall Needle being alfo ex- 
amined, the Point thereof appeared above a 
Quarter of an Inch in Breadth ; not round, 
or flat; bot irregular,. and unequal ; and 
the Surface; though extreamly fmooth and 
bright to’ the naked Eye, feemed full. of 
Ruggedne(s, Holes and Scratches. “In fhort, 
jt refembled an Ion Bar out. of a Smith's 
Forge Feria © ows msmone V1 

. But the Sting of a Bee viewed through the 
fame Inftrument, fhewed every where a Po- 
lith' moft amazingly beautiful, without the 
leaft Flaw, Blemith, or Inequality ; and end- 
ed in a Point too fine to be difcerned: yet 
this is only the Cafe, or Sheath, of Inftru- 
ments much more exquilite contain’d there- 
in, as before defcribed, Page 210. 


A {mall Piece of exceeding fine Lawn ap- 
peared, from the large Diftances and Holes — 
between its Threads, fomewhat like a Hur~ 
dle’ or Lattice, and the Threads themfelves 
 feemed coarfer than the Yarn .wherewith 
Ropesare made for Anchors. | 

Some Brujfe/s Lace, worth five Pounds a 
Yard; looked as if it were made of, a thick, 
rough; wheven Hair-Line, intwifted, faften- 
ed, or clotted together ina very awkard and 
unartful Manner, v9) 2 


, Spedt. de la Nat. Englifh 
But 


* Philof. Tranf. Numb. 324 
me Eait. 12m. Vol. I. pag. 8. 
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But a Sc/kworm's Web being examined, 
appeared. perfectly fmooth and fhining, every 
where equal, and as much finer than any 
Thread the beft Spinfter in the World can 
make, as the fmalleft Twine is finer than 
the thickeft Cable. A Pod of this Silk being © 
wound off, was found to contain nine hun- 
dred and thirty Yards: but it is proper to 
take Notice, that as two Threads are glewed 
together by the Worm through its whole 
Length, it makes really double the above 
Number, .or. one thoufand eight hundred 
and fixty Yards: which being weighed with — 
.the utmoft Exa@tnefs, were found no hea- 
vier than two Grains and a half *, ’ What an 
exquifite Finenefs is here! and yet, this is 
nothing when compared with the Web of a 
{mall Spider, (fee Page 200). or even with 
the Silk. that iffued from the Mouth of this 
very Worm, when but newly hatched frony 


> 


the Egg. bitte | FO tlie 
» The {malleft Dot, Tittle, or Point; that: 
can, be made with a Pen, appears, when 
viewed by the Micro/cope, a vaft irregular. 
Spot, rough, jagged, and uneven all about 
its Edges, and far enough from being truly 
round, .The fineft and minutelt Writing, 
fuch as the Lord’s Prayer in the Compats. 


of a filver Penny, or other fuch like curious 
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Performance, done by the moft able Mafter, 
_ feems, when brought to Examination, as 
fhapelefs, uncouth and barbarous, as if writ- 
ten in Runic Charaéters. But the little Specks 
on the Wings or Bodies of Moths, Beetles, 
Flies, and other Infects, are found, when 
magnified, to be moft accurately circular : 
and all the other Lines and Marks about 
them, appear regularly and finely drawn, to 
the utmoft Poffibility of Exactnefs. | 


Dr. Power fays, he faw a golden Chain 
‘at TREDESCANT'S, of three hundred Links, 
not more than an Inch in Length, faftened 
to, and pulled away by a Flea. And I 
myfelf have feen very lately, near Durham- 
Yard in the Strand, and have examin’d with 
my Microfcope, a Chaife (made by one 
Mr. Boverick, a Watch-maker) having 
four Wheels, with all the proper Apparatus 
belonging to them, turning readily on their 
Axles: together with a Man fitting in the 
Chaife ; all formed of Ivory, and drawn along 
by a Flea without any feeming Difficulty. I 
weighed it with the greateft Care I was able, © 
and found the Chaife, Man, and Flea, were 
_ barely equal to a fingle Grain. I weighed 
alfo at the fame Time and Place, a Brafs 
Chain made by the fame Hand, about two 
Inches long, containing two hundred Links, 
awith a Hook at oneEnd, and a Padlock and 

Key 
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Key at the other; and found it le® than 
the third Part of a Grain +. BERN 

We are told, that one OswaLtp NER- 
LINGER { made a Cup of a Pepper-Corn, 
which held twelve hundred other little Cups, 
all turned in Ivory, each of them’ being gilt 
on the Edges, and ftanding upon’ a Foot: 
and that, fo far from being crouded'or want- 
ing Room, the Pepper-Corn could have held 
four hundred more, 8 


-Fhefe are fome of the niceft, moft curious 
and furprizing Works of Art; but let us 
examine any of them with a good Micro- 
Jfeope, and we fhall immediately be convinced, 
that the utmoft Power of Art is only a Con- 
cealment of Deformity, an Impofition upon 
- our Want of Sight ; and that our Admiration 
of it arifes from our Ignorance of what it 
really is, | de 
. This: valuable Difcoverer of Truth will 
prove the moft boafted Performances:of Art 
to be as ill-fhaped, rugged, and uneven, as 
4 . 
tt 
+ Thave feen fince my writing the above, (made by the 
fame Artift) a Quadrille Table with a Drawer in it, an 
Eating Table, a Side-board Table, a Looking Glafs, twelve 
Chairs with Skeleton Backs, two Dozen of Plates, fix Difhes, 
a Dozen Knives, and as many Forks, twelve Spoons, two 
Salts, a Frame, and Caftors, together with a Gentleman, © 


Lady, and Footman, all contained in a Cherry-Stone, and 
not filling much more than half of it. ; 


f Ephem. German. Tom. I. Addend. ad Obferv. 13. ¢ 
donee i 
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if ‘they were hewn with an Ax, or ftrack’ 
out with a Mallet and Chiffel. © It will thew 
Bungling, Inequality, and Imperfection in 
every Part, and that the whole is difpropor- 
tionate and monftrous. Our fineft Miniature 
Paintings appear before this Inftrument as 
meer Dawbings, plaifter’d on with a Trowel, 
and entirely void of Beauty, either in the 
Drawing, or the Colouring. Our moft 
fhining Varnifhes, our fmootheft Polifhings | 
will be found to be meer Roughnefs, full of 
Gaps and Flaws. : 


the leaft and meaneft of her Productions, 
the more fenfible we muft be made of the 
Wifdom, Power and Greatnefs of their Au- 
thor. Let us apply the Mrcrofcope where 
we will, nothing is to be found but Beauty 
and Perfection, View we the numberlefs 
Species of Infects that fwim, creep, or fly 
around us, what Proportion, Exactnefs, 
Uniformity and Symmetry fhall we perceive 
in all their Organs! what a Profufion of 
Colouring! Azure, Green, and Vermilion, 
Gold, Silver, Pearls, Rubies and Diamonds, 
Fringe and Embroidery on their Bodies, 
Wings, Heads, and every other Part! How 
ate rich 
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rich the Glow! how high the Finifhing} 
how inimitable the Polifh we every where. 
behold !——— Search we yet farther, and ex- 
amine the Azimalcules, many forts whereof 
it would be impoffible for any human Eye. 
unaffifted to difcern ; thofe breathing Atoms, 
fo {mall they are almoft all Workmanfhip! 
In them too we fhall difcover the fame Or- 
gans of Body, Multiplicity of Parts, Variety 
of Motions, Diverfity.of Figures, and par- — 
ticular Ways of Living, as in the larger Ani- 
mals. —— How amazingly curious muft the 
Internal Stru@ure of thefe Creatures be! The 
Heart, the Stomach, the Entrails, and the 
Brain! How minute and fine the Bones, 
Joints, Mufcles and Tendons ! How exqui- 
fitely delicate beyond all Conception the Ar- 
teries, Veins, and Nerves! What Multitudes 
of Veffels and Circulations muft be contain’d 
within this narrow Compafs! And yet, all 
have fufficient Room to perform their diffe- 
rent Offices, and neither impede nor inter- 
fere with one another. | 

The fame Order, Regularity and Beauty 
will appear likewife among Vegetadjes if 
brought to Examination. Every Stalk, Bud, 
Flower, or Seed, difplays a Figure, a Pro- 
portion, a Harmony beyond the Reach of 
Art. There’s not a Weed, not a Mofs, 
whofe every Leaf does not fhew a Multipli- 
city of Veffels and Pores difpofed moft curi- 
oufly for the Conveyance of Juices to fup- 


port 
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port and nourifh it, and which is not adorn’d. 
with innumerable Graces to embellifh it. 

The moft perfect Works of Art betray a 
Meannefs, a Poverty, an Inability in the 
Workman; but thofe of Nature plainly 
prove, the Hand that form’d them was ab- 
folute Mafter of the Materials it wrought 
upon, and had Tools exactly fuitable to its 
Defign. Every Hair, Feather, or Scale, 
even of the meaneft Infect, appears round- 
ed, polifh’d, ‘and finifh’d to the higheft 
Pitch ; and fhews the abundant Riches, Mue. 
nificence, and Skill of its. Maker. 


But fome may poffibly enquire, to what 
Purpofe Providence has beftowed fuch an 
Expence of Beauty on Creatures fo infignifi- 
cant: and then cry out, What is all this to 
us 2----My Reply is, that the Beauty and 
Elegance which adorn them, are evident and 
convincing Proofs of their not being fo infig~. 
nificant as we pref{umptuoufly fuppofe they 
are: for, fuch Beauty muft be given them, 
either for their own Sake, that they them- 
felves may be delighted with it; or elfe, for 
Ours, that we may obferve, in them, the 
amazing Power and Goodnefs of the Creator. 
If the former be the Cafe, we muft allow 
them to be of Confequence in the Account 
of their Maker, and therefore deferving our — 
Regard; and if the latter, it is really our 
Duty to take notice of and admire them. But 

for 
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for whatever Reafon God has been pleafed 
to beftow Exiftence on thems, and to clothe 
them with Beauty, what he has judged wor- 
thy himfelf to create, isnot, furely, below — 
tis to examine and confider. The fame 
Hand that form’d the Whale, the Elephant, 
and the Lion, has likewife made the Loufe, 
the Gnat, and the Flea. ned 


Gus BHR cataite | 


Some reafonable Reflections on Difcoveries 
made by the Microfcope. 


Ty HE Ufe of the Microfcope will natu- 
4A rally lead a thinking Mind to a Confi- 
deration of Matter, as fafhion’d into different 
Figures and Sizes, whether Animate or Ina- 
nimate : It will raife our Reflections from a 
Mite to a Whale, from a Grain of Sand to 
the Globe whereon we live, thence to the 
Sun and Planets; and, perhaps, onwards ftill 
to the fixt Stars and the revolving Orbs they 
enlighten, where we fhall be loft amongft 
‘Suns and Worlds in the Immenfity and Mag- 

nificence of Nature. | ie 
Our Ideas of Matter, Space, and Dura- 
tion are meerly comparative, taken from 
Ourfelves and Things around us, and limited 
to certain Bounds; beyond which, if we 
endeavour to extend them, they become very 
indiflinét, The Beginnings and Endings, 
exceflive 


+ oe 


Difcoveries made by the Microfcope. 301. 


exceflive Greatnefs or’ exceflive Littlenefs of 
Things, aré to us all Perplexity and Confu- 


| fon. 


+ Let a Man tty to conceive the diffe- 


| tent Bulk of an Animal which is twenty, 
* from another which is an hundred times 


lefs than a Mite; or to compare, in his 
Thoughts, the Length of a Thoufand Dia- 
meters of the Earth with that of a Million, 


» and’ he will quickly find that he has no 


different Meafurés in his Mind adjufted 


‘to fuch extraordinary Degrees of Grandeur 
or Minutenefs. The Underftanding, in- 


deed, opens an infinite Space on every fide 
of us; but the Imagination, after a few 
faint Efforts, is immediately at a Stand, 
and finds itfelf {wallowed up in the Im- 


“menfity of the Void that furrofinds it. 
* Qur Reafon can purfue a Particle of Mat- 
‘ter through an infinite Variety of Divifi- 


ons, but the Fancy foon lofes Sight of it, 


‘arid feels in itfelf a kind of Chafm, that 
“wants to be filled with Matter of a more 
© fenfible’ Bulk. We can neither widen, 
‘nor contract the Faculty to the Dimenfi- 
“ons of either Extream. The Object is too 
“big for our Capacity, when we would com- 
prehend the Circumference of a World ; 
‘and dwindles to: Nothing, when we en- 


ct 


deavour after the Idea of an Atom *.” 


* Spefator, Numb. 420. : 
XK 2 The | 
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_ The minute Size of microfcopical Ani-’ — 
malcules, and the little Space they occupy, 
when compared with ourfelves and the Room 
we fill, may poffibly increafe our Pride and 
Folly, and make us imagine ourfelves of 

mighty confequence in the Creation, But — 
if we carry our Thoughts upwards, and 
compare the Body of a Man to the Bulk. of 
a Mountain, that Mountain to the whole 
Earth, the Earth to the Circle it defcribes 
round the Sun, that Circle to the Sphere of 
the fixt Stars, the Sphere of the fixt Stars to — 
the Circuit of the whole Creation, and the 
whole Creation itfelf to the infinite Space 
that is every where diffufed about it, we 
fhall find ourfelves fink to nothing ——— 
«“ * Were the Sun with all its planetary 
*¢ Worlds utterly extinguifhed and annihi- 
« Jated, they would no more be miffed in 
‘© the Grand Univerfe than a Grain of Sand 
* upon the Sea-fhore : the Space they pof- 
“ fefs is fo exceeding little, in comparifon 
«< of the Whole, that it would fcarce make 
‘a Blank in the Creation. The Chafm 
« would be almoft imperceptible to an Eye 
‘€ that could take in the whole Compafs of — 
‘© Nature, and pafs from one End of the 
‘Creation to the other.” What then 1s. 


* Vide Spectator, Numb. 565. eh 
: : the 
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the mightieft Monarch that ever lived! 

- What is the whole Race of Man! RR 
' A Mite upon a Cheefe is as large and 
confiderable, in Proportion, as a Man upon 
the Earth: the little Infects feeding on the 
Leaves of Peach-Trees and Cherry-Trees, 
are’no ill Reprefentation of Oxen grafing in 
large Paftures : and the minute Animalcules 
in a Drop of Water, {wim about with as 
much Freedom as Whales do in the Ocean ; 
----All have equal Room in Proportion to 
their own Bulk. | 


~The Term or Duration of Life, in different 
Creatures, is likewife comparatively long or 
fhort, according to the Number, Quicknefs, 
or Slownefs of Ideas, prefenting themfelves 
fucceffively to the Mind. For, when the 
Ideas fucceed one another {wiftly, and many 
of them are crouded into a narrow Com- 
pafs, the Time, however fhort it may be, 
will feem long, in Proportion to the Num- 
ber of Ideas paffing through it: on the con- 
trary, when the Ideas are but few, and fol- 
low one another very flowly, a long Time 
will appear fhort, in Proportion: to their flow 
Suceeffion, and the Smallnefs of their Num- 
_* Tt is evident, fays Mr. Lock, to any 
* one who will but obferve what pafles in 
“ his own Mind, that there is a Train of 
* Ideas, which conftantly fucceed one ano- 
: BP ie thee 
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*< ther in his Underftanding, as long .as.he 
*< is awake. RefleGtion on thefe Appears 
* ances of feveral Ideas one after another in 
“© our Minds,. is what we call Duration, 
“© For whilft we are thinking, or whilft we 
“ receive fucceflively feveral Ideas in. our 
‘< Minds, we know that we do exift: .and 
“© fo we call the Exiftence,. or the Conti+ 
** nuation or Exiftence of ourfelves, or.any 
“< thing elfe commenfurate to the Succeffion 
“ of any Ideas in our Minds, the Duration 
« of ourfélves, or any fuch other Thing co, 
** exifting with our T hinking ra 

From thefe Principles it is ce as 
one Day may appear as a thoufand Years, 
and a thoufand Years but as one Day :. by 
which means, the Lives of all Creatures, for 
aught we know, may feem to themfelves 
nearly of the. fame Duration. It i is at leaft, 
probable, that fomething like this may re~ 
ally be the, Cafe as to the Inhabitants of this 
our Earth; for as the fame Funétions or 
Offices of Lite, viz. tO be born, feek plon 
per Suftenance, increafe in Bulk, arrive at 
full Maturity, propagate the. Kind, and die, 
are equally performed by all ; they. who 
ahhh them in a few Monthy, Davee: or 


a (ND 


* Vide Lock on Human Voit, Chap. XIV.» 


‘Hours, 
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Hours *, may be fuppofed, from the Num- 
ber and {wift Succeffion of Ideas fuited to all 
thefe Purpofes, to live as long, according to 


* Sw amMERDAM has publifh’d, in Low Dutch, a curious 
- Account’ of what he calls the Ephemeron: a Fly which, he 
tells us, lives but five Hours. This Infect is found about all 
the Mouths of the Rhine; and, according to his Drawings 
and Defcriptions, feems to be a Species fomewhat between 
our May-Fly (bred from the Cadeww Worm) and the Libella or 
Dragon-Fly. It has four Wings, two whereof are fhorter than 
the other 5 a Pair of {mall Horns, fix Legs, and two very long 
ftrait Hairs iffuing from the Tail. ‘They are feen, he fays, 
flying near the Surface of the Water, about Midfummer, for 
three {ucceeding Days, but no longer in one Seafon. ‘They 
eat nothing; and their only Bufinefs is to generate, and drop 
their Eggs upon the Water: which Eggs, finking to the Bot- 
tom, produce a Kind of Worms or Maggots, that foon hollow 
themfelves Cavities in the Clay, where they abide three 
Years ; growing each Year about an Inch in Length, When 
the Worm is come to its full Growth, it rifes to the Surface, 
“about fix o’Clock in an Evening: lays its Eggs, and dies 
about ten o’Clock the fame Night. , | 

“Tam furprized that SwammerpDaM should fay, the Life 
of this Creature is no more than five Hours, when his own 
Account plainly proves that it really lives three Years: for 
it is certainly as much alive in the Worm-State, as when af- 
térwards it becomes a Fly. Truth fhould be every Body’s 
Parfuit, and for the Sake thereof I have endeavour'd to clear 
- yp the general Miftake as to this Fly, which is frequently 
roduced, upon SwamMERpAM’s Authority, as the mott 
aaerlcable Inftance we know of the Shortnels of Life —But 
tho’ this Infet happens to live much longer than was ima- 
gined, I make no doubt, there are {ome among the number- 
lefs Species of Beings, whofe natural Lives are az fhort as this 
was fuppofed to be: fuch too are moft likely to be found 
amongtt the very minute Kinds. For as thofe exceeding firall 
Plants, itwifible to the naked Eye, which compole what we 
call Mouldinefs, {pring up, bear Fruit, and dye in a Few 
Hours; we may realonably fuppofe, the Lives of fome ex- 
eeedingly final Asimals to be of as fhort a Duration. 


me 4s their 
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their own thinking, as other Creatures do, 
where the fame Train of Ideas proceed more 
flowly, and take up many Years. 


As the Microfcope difcovers almoft every 
Drop of Water, every Blade of Grafs, every 
Leaf, Flower, and Grain {warming with In- 
habitants; all of which enjoy not only Life 
but Happinefs ; a thinking Mind can {carce 
forbear confidering that Part of the Scale of 
Beings which defcends, from himfelf, to the 
loweft of all fenfitive Creatures, and may 
confequently be brought under his Exami- 
nation, “ Amongft thefe, fome are raifed 
fo little above dead Matter, that it is difficult 
to determine whether they live or no: others: 
but one Step higher, have no other Senfe be- 
fides Feeling and Tafte: fome again, have 
the additional one of Hearing: others of 
Smell, and others of Sight. £ i 

It is wonderful to obferve, by what a gra- 
dual Progreffion the World of Life advances 
’ through a prodigious Variety of Species, be~ 
fore a Creature is formed that is compleat in 
all its Senfes: and, even amongft thefe, there 
is fuch a different Degree of Perfection in . 
the Senfes which one Animal enjoys be- 
yond what appears in another, that tho’ the 

Senfe in different Animals be diftinguifhed 


whe 


9 f Vide Spefator, Numb. 519.. 
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by the fame common Denomination, it feems - 
almoft of a different Nature. If, after this, ° 
we look into the feveral inward Perfections 
of Cunning and Sagacity, or what we gene- 
rally call Inftinct, we find them rifing in the 
fame Manner, imperceptibly, one above an- 
other, and receiving additional Improvements 
according to the Species in which they are 
implanted. 
_. This Progrefs in Nature is fo very gradual, 
that the whole Chafm, from a Plant to a 
‘Man, is filled up with divers Kinds of Crea- 
tures, rifing one over another by fuch a gen- 
tle and eafy Afcent, that the little Tranfitions 
and Deviations from one Species to another 
are almoft infenfible. And the intermediate 
Space is fo well hufbanded and managed, 
that there is fcarce a Degree of Perception 
which does not appear in fome one Part of 
the World of Life. Since then the Scale of 
Being advances by fuch regular Steps fo high 
as Man, we may by Parity of Reafon fup- 
pote, that it ftill. proceeds gradually upwards 
thro’ numberlefs Orders of Beings of a fupe- 
_ yior Nature to him: as there is an infinitely 
. greater Space and.Room for different. Degrees 
of Perfection between the Supreme Being 
and Man, than between Man and the moft 
» defpicable Infect.” ayy 


? Mr. Lock’s Thoughts: upon this Subject 
ase very curious; ‘ That there fhould, fays 
3 ge eo Hes: 
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he, be more Species of intelligent Creaturés 
above us, than there are of fenfible and 
material below us, is probable to me, from 
hence, that in all the vifible and corporeat 
World, we fee no Chafm, noGaps. All 
quite down. from us, the Defcent is by 
eafy Steps and a continued Series of Things, 
that in each Remove differ very little one 
from the other. There are Fithes that 
have Wings, and are not Strangers to the 


airy Region: and there are fome Birds that. 
“* are Inhabitants of the Water, whofe Blood 


is as cold:as Fifh’s, and their Fleth fo like 


“in Vafte, that the Scrupulous are allowed 


them on Fifh-Days. ‘There are Animals - 
fo near a-kin to Birds and Beafts, that 
they are in the Middle between ‘both. 


. Amphibious Animals link the Terreftrial 
/ and Aquatic together: Seals live at Sea 


and at Land, and Porpoifes have the warm 
Blood and: Entrails of a Hog: not to 
mention what is confidently reported of — 
Mermaids or Sea~-Men.---There are fome 
Brutes that feem to have as much Know- 
ledge and Reafon as fome that are called 
Men ; and the Animal and Vegetable 
Kingdoms are fo nearly joined, that if 
you will take the loweft of one and the 
higheft of the other, there will {carce be 
perceived any great Difference between 
them. And fo on till we come to the 
“* Jowett 
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** Joweft and the) moft inorganical Parts of 
sMatter, we fhall find every where that 
& the feveral Species\are linked together, and 
« differ but, in jalmoft, infenfible Degrees. 
© And, when! we confider, the infinite Power 
« and Wifdom of the Maker, we have Rea- 
€ fon to think,, that it is fuitable to the 
* magnificent Harmony of, the Univerle, and 
“ the-great.Detign and- infinite Goodnefs of 
« the Architect, that the Species of Creatures 
« fhould alfo, by gettle Degrees, afcend u pe 
*: wards from ustewards his infinite Perfec- 
-€ tion; as we fee they gradually defcend 
“ from us downwards, . Which if at be pro- 
_ & bable, we have Reafon then to be perfua- 
«< ded;) that, these) are: fav,amore, Species of 
<¢ Creatures above us than there are beneath : 
“ we being in Degree of Perfection much 
“ more remote from the infinite-Being of 
‘© God, than we are-from the loweft State _ 
« of Being, or that which approaches near- 


‘« eft to Nothing.” 


Every Creature is confined to a certain 
Meafure of Space, and its Obfervation {tinted 
to a certain Number of Objects: but fome 
move and aé ina Sphere of a wider Cir- 
cumference ‘than that of others, according 
as they. rife above one another ‘in: the Scale 
of Exiftence. This Earth .is the Spot ap- 
pointed for Man to.dwell and act upon: he 
bi | — . . ftands 
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‘ftands foremoft of all the Creatures here, and 
links together Intelligences and Brutes. ‘The _ 
_ Sphere of his bodily Action is limited, con- 
fined, and narrow ; but that of his Mind is 
vatt, tanieh beten five beyond the Bounds of 
Matter. Form’d for the Enjoyment of in- 
telleétual Pleafures, his Happinefs arifes from — 
his Knowledge ; and his Knowledge increafes 
in Proportion as he difcovers and contem- 
plates the Variety, Order, Beauty, and Per- 
fe€tion of the Works of Nature : whatever, 
therefore can affift him in extending his Ob- 
fervations, is to be valued, as in’ ‘the fame 
Degree erwin to his Happinefs, lic “e 


What we know at prefent, even bof Things | 
the moft near and familiar to us, is fo little - 
in comparifon of what we ‘know not, that 
there remains a boundlefs Scope for our En- 
quiries and Difcoveries; and every Step'we 
take, ferves to enlarge our Capacities, ‘and 
give us ftill more noble and juft Ideas’ of 
the Power, Wifdom, and Goodnefs of the ~ 
Deity. © ©! | 
The Univerfe is fo fall of Werder that 
perhaps Eternity alone can be fufficient to 
furvey and admire them all: perhaps, too, 
this delightful Employment may be one great 
Part of the Felicity of the Bleffed.----When 
the Soul fhall become divefted of Fleth, the 
Pleafures of Senfe can be no more? and if, 
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‘by a continued Habit, any Longings after 
them fhall hang about it, fuch Longings muft 
create a proportionable Degree of Wretched- 
nefs, as they can never poffibly be gratified. 
But if its principal Delight has been in the 
Contemplation of the Beauties of the Crea- 
‘tion, and the Adoration of their Almighty 
Author, it foars, when difembodied, into 
the celeftial Regions, duely prepared for the 
full Enjoyment of intellectual Happinefs, 


ToTHEE, eternal felf-exifting CREATOR 
of the Universe! whofe Will is Nature’s 
Law! Omnifcient, Omniprefent, All-Boun- 

tiful and Gracious! To THEE be paid, b 
all thy CreaTuREs, Thank({giving and ed 
oration, till Time fhall be more! ie 
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